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Foreword 

This South African standard was approved by National Committee SABSSC1060C, National 
committee for standards for dangerous goods including hazardous chemical substances and 
dangerous goods waste - Packaging, in accordance with procedures of the SABS Standards 
Division, in compliance with annex 3 of the WTO/TBT agreement. 

This SANS document, by reference, forms part of the Regulation incorporating standard 
specifications into the National Road Traffic Regulations, as published by 
Government Notice No. 1249 (Government Gazette 22872) of 30 November 2001. 

This document was published in February 201 1 . 

This document supersedes SABS 10233:2008 (edition 3). 

A vertical line in the margin shows where the text has been technically modified by Amendment 
No. 1. 

This document is referenced in the Regulations of the National Road Traffic Act, 1996 
(Act No. 93 of 1996). Amdt 1 

Reference is made in 3.1.4 and in 4.1 to the "relevant national competent authorities" designated for 
the control or regulation of a certain aspect of the transport of dangerous goods. In South Africa the 
"relevant national competent authorities" responsible for the transport, including the packaging, of 
dangerous goods are as follows: 

a) Department of Transport in terms of the National Road Traffic Act Regulations 2000 of the 
National Road Traffic Act, 1996 (Act No. 93 of 1996); 

b) Railway Safety Regulator in terms of the National Railway Safety Regulator Act, 2002 (Act 
No. 16 of 2002); 

c) South African Civil Aviation Authority in terms of the South African Civil Aviation Authority 
Act, 1 998 (Act No. 40 of 1 998); 

d) South African Maritime Safety Authority in terms of the South African Maritime Safety Act, 1998 
(Act No. 5 of 1998); 

e) Chief Inspector of Explosives of the South African Police Services in terms of the Explosives 
Act, 1965 (Act No. 26 of 1956) (as amended); 

f) National Nuclear Regulator in terms of the Nuclear Regulator Act, 1999 (Act No. 47 of 1999); 
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Foreword {concluded) 

g) Nuclear Energy Corporation of South Africa in terms of the Nuclear Energy Act, 1999 (Act 
No. 46 of 1999); and 

h) Department of Health in terms of the Hazardous Substances Act, 1973 (Act No. 15 of 1973) (as 
amended). 

Reference is made in 3.1.29 and in 4.1 to the "relevant national accreditation authority". In South 
Africa this means the South African National Accreditation System (SANAS). 

Reference is made in 4.2 to the "relevant national statutory regulations". In South Africa this means 
the National Road Traffic Act, 1 996 (Act No. 93 of 1 996) of the Department of Transport. 

Introduction 

Imported dangerous goods that arrive by air and that are packed in accordance with the ICAO 
Technical instructions for the safe transport of dangerous goods by air or the I ATA Dangerous 
goods regulations, or arrive by sea and are packed in accordance with the IMDG code of IMO, are 
acceptable for inland transport by road and rail. However, exporters are reminded that limitations 
with regard to mass or specific goods might differ in the case of other modes of transport and the 
requirements of the relevant standard then have to be observed. 

Owing to the fact that information in respect of names and addresses of competent authorities and 
certification authorities dealing with dangerous goods is subject to change, details of the competent 
authorities and certification authorities are given in a general advice sheet provided with this 
standard. This advice sheet will be updated every six months and it is the responsibility of the 
competent/certification authority to notify Standards South Africa of any changes. The advice sheet 
will be available, free of charge, from the Standards Sales Department of Standards South Africa. 
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Transport of dangerous goods — Intermediate bulk containers for road 
and rail transport 



1 Scope 

This standard establishes the requirements for various types of intermediate bulk container (IBC) 
suitable for the transport of dangerous goods by road and rail. It describes minimum performance 
requirements for the IBCs, the procedures to be followed to obtain approval from testing or 
certification authorities and gives details of the marking and labelling to be displayed on the IBCs. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For 
dated references, only the edition cited applies. For undated references, the latest edition of the 
referenced document (including any amendments) applies. Information on currently valid national 
and international standards can be obtained from the SABS Standards Division. 

BS EN 1 677-5, Components for slings. Safety. Forged steel lifting hooks with latch. Grade 4. 

ISO 535, Paper and board- Determination of water absorptiveness - Cobb method. 

ISO 3036, Board - Determination of puncture resistance. 

SANS 10228:2006, The identification and classification of dangerous goods for transport. 

SANS 10229-1 , Transport of dangerous goods - Packaging and large packaging for road and rail 
transport - Part 1: Packaging. 

United Nations, Recommendations on the transport of dangerous goods - Manual of tests and 
criteria. Fourth revised edition. 

3 Definitions and abbreviations 

For the purposes of this document, the following definitions and abbreviations apply. 
3.1 Definitions 

3.1.1 

ambient temperature 

temperature of 23 °C ± 2 °C 
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3.1.2 
body 

the container proper, including openings and their closures, but not the service equipment 

3.1.3 
closure 

device that closes an opening in a receptacle 

3.1.4 

competent authority 

national body or authority designated or otherwise recognized for the control or regulation of a 
particular aspect of the transport of dangerous goods 

NOTE 1 The relevant national competent authorities are listed in the foreword. 
NOTE 2 See the Advice sheet: dangerous goods, for contact information. 

3.1.5 
consignor 

any person, organisation or government which prepares or offers dangerous goods for transport in 
a vehicle in accordance with the relevant national legislation, provisions and requirements, or any 
other regulatory requirements of the relevant provincial and local governments 

NOTE The consignor can be the manufacturer, owner or custodian of an IBC. 

3.1.6 
custodian 

person who has control of the IBC but does not necessarily own the IBC 

3.1.7 

dangerous goods 

goods that are capable of posing a significant risk to health and safety or to property and the 
environment and that are listed in B.2 and annex C of SANS 1 0228:2006 

NOTE For the purposes of this standard, "dangerous goods" and "dangerous substances" are synonymous. 

3.1.8 

diluent, type A 

organic liquid that is compatible with an organic peroxide and self-reactive substances, and that has 
a boiling point of not less than 150 °C 

3.1.9 

diluent, type B 

organic liquid that is compatible with an organic peroxide and that has a boiling point of less than 
150 °C but not less than 60 °C, and a flash point of not less than 5 °C 

3.1.10 
handling device 

the top lift device or fork lift pockets provided in rigid IBCs, or any sling, loop, eye or frame attached 
to the body of a flexible IBC, or formed from a continuation of the flexible IBC body material 

3.1.11 

inner receptacle 

receptacle that requires an external body component for support and protection 

NOTE The term only applies to composite IBCs and refers to the permanently installed body component in 
contact with the contents. 
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3.1.12 

intermediate bulk container 

IBC 

rigid or flexible portable packaging, other than those specified in SANS 10229-1 and 
SANS 10229-2, 

a) that is of capacity 

1) not more than 3 000 L for solids and liquids of packing groups II and III, 

2) not more than 1 500 L for solids of packing group I when packed in flexible, rigid plastics, 
composite, fibreboard and wooden IBCs, 

3) not more than 3 000 L for solids of packing group 1 when packaged in metal IBCs, and 

4) not more than 3 000 L for radioactive material of class 7, 

b) is designed for mechanical handling, and 

c) is resistant to the stresses produced in handling and transport, as determined by tests 

NOTE Self-supporting packages (see SANS 10229-1 and SANS 10229-2) and portable tanks (see 
SANS 1518) of a capacity not greater than 450 Lor 400 kg are not considered IBCs. 

3.1.13 
liner 

tube or bag, including the closures of its openings, inserted in the body of an IBC but not forming an 
integral part of it 

3.1.14 
liquid 

substance that has a vapour pressure of not more than 300 kPa at 50 °C and which is not 
completely gaseous at 20 °C or less at a pressure of 101 ,3 kPa 

NOTE A viscous substance for which a specific melting point cannot be determined, should be tested in 
accordance with ASTM D 4359. 

3.1.15 

marine pollutant 

substance that meets the definition of a marine pollutant in accordance with protocol 1 to the 
International Maritime Organisation Pollution Convention (MARPOL 73/78) and indicated with "P" 
and "PP" in B.2 of SANS 10228:2006 and, when in solution or mixture of one or more marine 
pollutants, in a concentration which equals or exceeds 

a) 1 % (by mass) of the solution or mixture for a substance marked "P", or 

b) 1 % (by mass) of the solution or mixture for a substance marked "PP' (severe marine pollutants) 

3.1.16 

maximum permissible gross mass 

mass of an IBC and its service equipment and structural equipment plus the maximum permissible 
load 

NOTE Flexible IBCs are excluded (see 3.1.17). 
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3.1.17 

maximum permissible load 

maximum net mass for which a flexible IBC is intended to be used and for which it is authorized to 
carry 

3.1.18 

packing instruction 

alphanumerical code that indicates the packaging which can be used for the transport of a 
substance 

3.1.19 

plastics material 

when used in connection with inner receptacles for composite IBCs, the term "plastics material" is 
taken to include other polymeric materials such as rubber Amdt 1 

3.1.20 

proper shipping name 

part of an entry that most accurately describes the dangerous substances and goods listed in 
SANS 10228 and that is printed in capital letters 

3.1.21 
repaired IBC 

metal, rigid plastics or composite IBC that, as a result of impact, corrosion, brittleness or other 
evidence of reduced strength as compared to the design type, is restored so as to conform to the 
design type and to be able to withstand the design type tests 

NOTE 1 The replacement of the rigid inner receptacle of a composite IBC with a receptacle conforming to the 
original specification of the manufacturer, is considered repair. 

NOTE 2 Routine maintenance of rigid IBCs (see 3.1 .24) is not regarded as repair. 

NOTE 3 Rigid plastics IBCs and the inner receptacles of composite IBCs are not repairable. 

NOTE 4 Flexible IBCs are not repairable unless approved by the competent authority. 

3.1.22 

routine maintenance 

3.1.22.1 
flexible IBCs 

routine performance on plastics or textile flexible IBCs such as 

a) cleaning, or 

b) replacement of non-integral components such as non-integral liners and closure ties with 
components conforming to the original specification of the manufacturer provided that these 
operations do not adversely affect the containment function of the flexible IBC or alter the design 
type; 

3.1.22.2 
rigid IBCs 

routine performance on metal, rigid plastics or composite IBCs such as 

a) cleaning, 
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b) removal and re-installation or replacement of body closures (including associated gaskets), or of 
service equipment, conforming to the original specification of the manufacturer and provided that 
the leaktightness of the IBC is verified, and 

c) restoration of structural equipment not directly performing a dangerous goods containment or 
discharge pressure retention function, so as to conform to the design type (for example, 
straightening of legs or lifting devices), and provided that the containment function of the IBC is 
not affected 

3.1.23 

safe working mass (SWM) 

maximum gross mass, in kilograms, of a loaded IBC in service, as determined by the manufacturer 

3.1.24 

service equipment 

filling, discharge, pressure relief, safety, venting, heating and heat insulating devices and measuring 
instruments fitted to an IBC 

3.1.25 

special packing provision 

numerical code, preceded by the letter "B", which indicates a special provision applicable to the use 
of a packing instruction (see 3.1.18) 

3.1.26 

structural equipment 

reinforcing, fastening, handling, protective or stabilizing equipment, including the base pallet for 
composite IBCs with plastics inner receptacle, fibreboard and wooden IBCs 

NOTE Flexible IBCs are excluded. 

3.1.27 

superimposed load (SL) 

load to be placed on an IBC during the stacking test 

3.1.28 

tensile strength 

stress, per unit area, at which a material fails in tension by yielding, at break, or at fracture 

3.1.29 
test station 

accredited by the relevant national authority (see foreword) for the testing of IBCs for all classes of 
dangerous goods (see SANS 10228) 

3.1.30 

United Nations (UN) number 

serial number assigned to dangerous goods by the United Nations Committee of Experts on the 
Transport of Dangerous Goods 

3.1.31 

woven plastics 

material made from stretched tapes or monofilaments of a suitable plastics material 
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3.2 Abbreviations 

3.2.1 IBC - intermediate bulk container 

3.2.2 FIBC - flexible intermediate bulk container 

3.2.3 SADT - self-accelerating decomposition temperature 

3.2.4 SANAS - South African National Accreditation System 

3.2.5 SL - superimposed load 

3.2.6 SPP - special packing provision 

3.2.7 SWM - safe working mass 

3.2.8 UN - United Nations 

4 Testing authorities and certification authorities 

4.1 Test stations 

For the purposes of this standard, the authorities responsible for the testing of IBCs intended for the 
transport of dangerous goods are accredited by the relevant national authority (see foreword) and 
approved by the relevant national competent authorities (see foreword). 

4.2 Certification authorities 

For the purposes of this standard, the authorities responsible for the certification of IBCs intended 
for the transport of dangerous goods are approved by the relevant national statutory regulations 
(see foreword). 

5 Dangerous goods listings for IBCs and transport 

5.1 General 

The official identification of dangerous goods is established by SANS 10228 and for the purposes of 
this standard, the lists in B.2 and annex C of SANS 10228:2006 shall be consulted. 

5.2 Annex B of SANS 10228:2006 

5.2.1 B.1 gives the relevant special provisions relating to individual articles or substances. 

5.2.2 B.2 consists of a numerical list of dangerous goods and gives, in tabulated for, the 
information required for the identification, that is, the UN number, the technical name and 
description, the class, the packing group, the subsidiary risk(s), special provisions, limited quantity 
requirements, and references to the appropriate packing instructions. 

5.3 Annex C of SANS 10228:2006 

This annex consists of an alphabetical list of dangerous goods and gives, in tabulated form, the UN 
number and the proper shipping name. 
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6 Classification system, packing group allocation and subsidiary risk 

6.1 General 

All aspects of the identification of dangerous substances are dealt with in detail in SANS 10228. For 
easy reference, this standard also contains a compilation of the classification system, packing group 
allocation and subsidiary risk(s). 

6.2 Classification system 

6.2.1 Class 1 : explosives 

This class is subdivided into six divisions, 1 .1 to 1 .6. 

6.2.2 Class 2: gases 

This class is subdivided as follows: 

a) division 2.1: flammable gases; 

b) division 2.2: non-flammable, non-toxic gases; and 

c) division 2.3: toxic gases. 

6.2.3 Class 3: flammable liquids 

This class has no subdivisions and comprises liquids capable of being ignited. 

6.2.4 Class 4: flammable solids; substances liable to spontaneous combustion; 
substances that, on contact with water, emit flammable gases 

a) division 4.1: flammable solids; 

b) division 4.2: substances liable to spontaneous combustion; and 

c) division 4.3: substances that, on contact with water, emit flammable gases. 

6.2.5 Class 5: oxidizing substances and organic peroxides 
This class is subdivided as follows: 

a) division 5.1: oxidizing substances; and 

b) division 5.2: organic peroxides. 

6.2.6 Class 6: toxic and infectious substances 
This class is subdivided as follows: 

a) division 6.1: toxic substances; and 

b) division 6.2: infectious substances. 
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6.2.7 Class 7: radioactive material 

This class has no subdivisions. 

6.2.8 Class 8: corrosives 
This class has no subdivisions. 

6.2.9 Class 9: miscellaneous substances 

This class comprises any substance not covered by the other classes but that has been, or could be 
shown by experience to be of such dangerous character, that the provisions of this class should 
apply to it. 

6.3 Packing group allocation 

6.3.1 General 

For packing purposes, certain substances listed in SANS 10228 are assigned to three packing 
groups in accordance with their degree of danger. 

NOTE Dangerous goods of classes 1, 2 and 7, divisions 5.2 and 6.2 and self-reactive substances of 
division 4.1 are excluded from the packing group allocation. 

6.3.2 Packing groups 

The packing groups have the following meaning: 

a) packing group I: substances that present a high degree of danger; 

b) packing group II: substances that present a medium degree of danger; and 

c) packing group III: substances that present a minor degree of danger. 

6.4 Subsidiary risk 

Where applicable, a subsidiary danger risk of a substance is also identified in terms of the 
classification system (see SANS 10228 for details). 

7 Inspection and testing 

7.1 Design type evaluation and approval 

7.1.1 Before a new IBC is put into service, the owner of the IBC shall arrange for initial inspection 
and testing of the IBC in accordance with 13.2. 

7.1.2 Sufficient IBCs per design type (one specimen for each test) shall be examined by a test 
station (see 3.1 .29 and 13.1 .1 1 ) for compliance with all the relevant requirements of this standard. A 
certification authority (see the advice sheet) shall issue a certificate of compliance on satisfactory 
completion of the design type testing (see 13.1). The user, or manufacturer, of an IBC can then 
proceed to order or produce IBCs that comply in all respects with the design specifications. Each 
IBC so ordered or manufactured, shall be marked with the compliance markings in accordance with 
10.1. 
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7.1.3 IBCs intended for the transport of dangerous goods, shall be manufactured under a quality 
system that satisfies the relevant competent authority, in order to ensure that each IBC complies 
with the requirements of this standard. 

NOTE SANS 9001 is the quality assurance model that can be applied by a manufacturer for the assessment 
of the manufacturing procedure by external parties. 

7.1.4 The packing instructions (see 12.2) have been used successfully for dangerous substances. 
However, there is no objection to the use of an IBC manufactured to requirements that differ from 
those of clause 1 1 , provided that the IBC is equally effective, acceptable to the competent authority, 
and can successfully withstand the performance tests described in 13.4.1 to 13.4.9. 

7.1.5 The competent authority may at any time require proof, through testing by a test station, that 
an IBC can pass the performance tests given in this standard. 

7.2 Validity period of a certificate 

7.2.1 General 

7.2.1.1 The validity period of a certificate shall be as prescribed by 7.2.2.2 to 7.2.2.4. If the design, 
material, supplier of plastics raw material, or manner of construction in the manufacturer's 
specifications is altered in any way, the IBC shall be re-tested and after successful design approval, 
a new certificate of compliance shall be issued (see 7.1 ). 

7.2.1.2 Following the design type approval, an IBC put into service shall be maintained in a 
serviceable condition by regular inspections and tests (see 7.2.2.2 to 7.2.2.4). 

7.2.1.3 The owner of an IBC shall keep the reports of inspections, tests and repairs (see 7.2.2 and 
7.3) for as long as the IBC remains in service. A report shall include the results of the inspection 
and test and shall identify the party performing the inspection and test. 

7.2.2 Periodic inspection and testing during the service life of an IBC 

7.2.2.1 General 

During the service life of an IBC, the owner of the IBC shall ensure that the inspections and tests 
given in 7.2.2.2 to 7.2.2.4, as applicable, are carried out on the IBC. 

7.2.2.2 Rigid plastics IBCs and composite IBCs with inner plastics receptacles 

At intervals of 24 months, rigid plastics IBCs and composite IBCs with inner plastics receptacles 
shall 

a) be subjected to visual examination for the condition of the internal and external areas including 
marking, 

b) be tested for proper functioning of the service equipment. Thermal insulation, if any, need be 
removed only to the extent necessary for proper examination of the body of the IBC, and 

c) undergo a leakproofness test if used for the transport of liquids or filled and discharged under 
pressure for solids. The IBC need not have its closures fitted. The inner receptacle of a 
composite IBC may be tested without the outer casing, provided that the test results are not 
affected . 
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7.2.2.3 Metal IBCs 

At intervals of not more than 60 months, the metal IBC shall 

a) be subjected to visual examination for the condition of the internal and external areas, and 

b) be tested for compliance with the design type specification (including marking). 

7.2.2.4 Flexible, fibreboard and wooden IBCs 

At intervals of not more than 12 months, flexible, fibreboard and wooden IBCs shall 

a) be subjected to visual examination for the condition of the internal and external areas, and 

b) be tested for compliance with the design type specification (including marking). 

7.3 Inspection and testing after repair 

7.3.1 When an IBC is damaged as a result of impact, for example, an accident, or any other cause, 
it shall be repaired or otherwise maintained under a quality system that satisfies the relevant 
competent authority (see SANS 10406) so as to conform to the design type. 

NOTE SANS 9001 is the quality assurance model that can be applied by the re-processor for the assessment 
of the reprocessing procedure by external parties. 

The body of a rigid plastics IBC and the inner receptacle of a composite IBC that are damaged shall 
be replaced. 

7.3.2 After repairs to an IBC, its structural equipment or service equipment (or both), the IBC shall 
be subjected to the inspection requirements as set out in 7.2.2.2 and 7.2.2.3 before it can be 
returned to service and the required reports shall be prepared. 

7.3.3 After successful testing and inspection of a repaired IBC according to 7.2.2.2 and 7.2.2.3, the 
IBC shall be durably marked near the manufacturer's UN design type marking (see 10.1.2) to show. 

a) the country in which the repair was carried out, 

b) the name or symbol of the party performing the repair, and 

c) the date (month and year) of the test and inspection. 

7.4 Transport of IBCs after the expiry date of the last periodic inspection and 
testing 

7.4.1 An IBC shall not be filled and offered for transport after the expiry date of the last periodic 
inspection and testing. 

7.4.2 An IBC filled before the expiry date of the last periodic inspection and testing may be 
transported for a period not exceeding three months beyond the expiry date of the last periodic 
inspection and testing. 
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7.4.3 In addition, an IBC may be transported after the expiry date of the last periodic inspection 
and testing 

a) after emptying but before cleaning, for purposes of performing the required inspection or test 
before refilling, and 

b) for a period not exceeding six months beyond the expiry date of the last periodic inspection or 
testing in order to allow the return of dangerous goods for proper disposal or recycling. 

7.5 Period of service of rigid plastics and composite IBCs with inner plastics 
receptacles 

7.5.1 Unless otherwise authorized by the competent authority, the period of service of a rigid 
plastics IBC and a composite IBC with a plastics inner receptacle shall not exceed five years from 
the date of manufacture. 

7.5.2 A period of service shorter than five years may be prescribed by the competent authority if 
the nature of the liquid substance intended for transport justifies it. 

8 Categories of IBCs 

8.1 Metal IBCs 

A metal IBC consists of a metal body together with appropriate service and structural equipment. 

8.2 Flexible IBCs 

A flexible IBC consists of a body constituted of a collapsible bag made from film, woven fabric or 
any other flexible material or combinations thereof and, if necessary, an inner coating or liner. The 
flexible IBC can have appropriate service equipment and handling devices. 

8.3 Rigid plastics IBCs 

A rigid plastics IBC consists of a rigid plastics body, which may have structural equipment together 
with appropriate service equipment. 

8.4 Composite IBCs 

A composite IBC consists of structural equipment in the form of a rigid outer casing enclosing a 
plastics inner receptacle, together with any service or other structural equipment. It shall be so 
constructed that the inner receptacle and the outer casing, once assembled, form and are used as 
an integrated single unit to be filled, stored, transported or emptied as such. 

8.5 Fibreboard IBCs 

A fibreboard IBC consists of a fibreboard body with or without separate top and bottom caps, an 
inner lining if necessary (but no inner packagings), and appropriate service and structural 
equipment. 

8.6 Wooden IBCs 

A wooden IBC consists of a rigid or collapsible wooden body together with an inner liner (but no 
inner packagings), and appropriate service and structural equipment. 
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9 Identification coding system for IBCs 

9.1 General 

The identification code for an IBC consists, in sequence, of 

a) two numerals indicating the type of IBC (see 9.2); 

b) one or two capital letters that indicate the nature of the material, for example metal or plastics, 
(see 9.3); and 

c) a numeral indicating a special feature of the IBC (see 9.4). 

9.2 Type codes for IBCs 

The first two elements of the identification code are Arabic numerals. The numerals indicate the 
type of IBC and whether it is used for solids or liquids. The numerals for solids also indicate whether 
the solid is discharged by gravity or under pressure (see table 1). 

Table 1 — Type codes for IBCs 



1 


2 


3 


4 


Type of IBC 


Type codes 


Solids 


Liquids 


Discharged by 
gravity 


Discharged under 
pressure 3 


Rigid 
Flexible 


11 
13 


21 


31 


3 A pressure of more than 10 kPa. 



9.3 Codes for the construction material of IBCs 

9.3.1 The third element of the identification code consists of a capital letter that indicates the 
material of which an IBC is manufactured. 

9.3.2 For composite IBCs, two capital letters shall be used. The first letter (the third element of the 
identification code) shall indicate the material of the inner receptacle of the IBC and the second 
letter (the fourth element of the identification code), that of the outer material of the IBC. 

9.3.3 The material of which an IBC is manufactured is indicated as follows: 

a) A - steel (all types and surface treatments); 

b) B -aluminium; 

c) C - natural wood; 

d) D - plywood; 
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e) F - reconstituted wood; 

f) G -fibreboard; 

g) H - plastics material, 
h) L - textile; 

i) M - paper, multiwall; and 

j) N - metal (other than steel or aluminium). 

9.4 Codes for special features of IBCs 

9.4.1 A numeral (if any) at the end of an identification code indicates a special feature of an IBC 
(see table 2). 

9.4.2 The identification codes that correspond to the various types of IBC are given in table 2. 

9.4.3 The letter "W" may follow the IBC identification code. The letter "W" signifies that the IBC, 
although of the same type as that indicated by the code, has been manufactured to requirements 
different to those of clause 11, but is considered equivalent when tested in accordance with 13.4.1 
to 13.4.9. 
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Table 2 — Categories and codes of IBCs 



1 


2 


3 


4 


Material 


Category 


Code 


Clause 
reference 


Metal 

A. Steel 

B. Aluminium 

N. Metal (other than 
steel or 
aluminium) 


for solids, filled or discharged by gravity 

for solids, filled or discharged under pressure 

for liquids 

for solids, filled or discharged by gravity 

for solids, filled or discharged under pressure 

for liquids 

for solids, filled or discharged by gravity 

for solids, filled or discharged under pressure 

for liquids 


11A 
21A 
31A 

11B 
21B 
31B 

11N 
21N 
31N 


11.3 


Flexible 

H. Plastics 

L. Textile 
M. Paper 


woven, without coating or liner 
woven, coated 
woven, with liner 
woven, coated with liner 
film 

without coating or liner 
coated 
with liner 
coated with liner 

multiwall 

multiwall, water resistant 


13H1 
13H2 
13H3 
13H4 
13H5 

13L1 
13L2 
13L3 
13L4 

13M1 
13M2 


11.4 


H. Rigid plastics 


for solids, filled or discharged by gravity, 

fitted with structural equipment 

for solids, filled or discharged by gravity, 

freestanding 

for solids, filled or discharged under 

pressure, fitted with structural equipment 

for solids, filled or discharged under 

pressure, freestanding 

for liquids, fitted with structural equipment 

for liquids, freestanding 


11H1 

11H2 

21H1 

21 H2 
31H1 
31H2 


11.5 


HZ a . Composite 
with plastics 
inner receptacle 


for solids, filled or discharged by gravity, with 

rigid plastics inner receptacle 

for solids, filled or discharged by gravity, with 

flexible plastics inner receptacle 

for solids, filled or discharged under 

pressure, with rigid plastics inner receptacle 

for solids, filled or discharged under 

pressure, with flexible plastics inner 

receptacle 

for liquids, with rigid plastics inner receptacle 

for liquids, with flexible plastics inner 

receptacle 


11HZ1 
11HZ2 
21HZ1 
21HZ2 
31HZ1 
31HZ2 


11.6 


G. Fibreboard 


for solids, filled or discharged by gravity 


11G 


11.7 
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Table 2 (concluded) 



1 


2 


3 


4 


Material 


Category 


Code 


Clause 
reference 


Wooden 

C. Natural wood 

D. Plywood 

F. Reconstituted wood 


for solids, filled or discharged by gravity, with 
inner liner 

for solids, filled or discharged by gravity, with 
inner liner 

for solids, filled or discharged by gravity, with 
inner liner 


11C 

11D 
11F 


11.8 


a Replace the "Z" with a capital letter in accordance with 9.3.3 to indicate the outer material of the 
IBC. 
See also 11.6.1.2. 



10 Marking of IBCs for compliance 
10.1 Primary marking 

10.1.1 On satisfactory completion of the design type testing (see 13.1 to 13.4) and after the 
issuing of a certificate of compliance (see 7.1), each IBC manufactured and intended for the 
transport of dangerous substances shall bear marking that is durable and legible. The marking shall 
be placed in a location so as to be readily visible, even when the IBCs are stacked. Letters, 
numerals and symbols shall be of height at least 12 mm. 

10.1.2 Each IBC approved in terms of this standard shall bear the following primary markings: 
a) the United Nations' packaging symbol. 



o 



This symbol shall not be used for any purpose other than certifying that packaging complies with the 
relevant requirements of SANS 1 0229-1 . Amdt 1 

For metal IBCs on which the marking is stamped or embossed, this symbol may be replaced by the 
capital letters "UN"; 

b) the relevant IBC codes given in clause 9; 

c) a capital letter that indicates the packing group(s) for which the design type has been approved, 
namely 

- X: packing groups I, II and III (for solids only), 

- Y: packing groups II and III, and 

- Z: packing group III only; 

d) the date of manufacture, indicated by the last two digits of the month and year, for example 
"03 07 (March 2007)"; 
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e) the country authorizing the allocation of the mark; indicated by the distinguishing sign for motor 
vehicles in international traffic; 

f) the name or symbol of the manufacturer or any other identification of the IBC as specified by the 
competent authority (see 3.1.4); 

g) the stacking test load in kilograms. An IBC that is not designed for stacking shall show the figure 
"0";and 

h) the maximum permissible gross mass in kilograms (see 3.1.16). 

10.1.3 The primary markings shall be applied in the sequence given in 10.1.2(a) to (h) (see table 3 
for examples). 

NOTE See 7.3.3 for the marking requirements of repaired IBCs. 

Table 3 — Examples of primary marking 



1 


2 


Marking 


Description 


/7T\ 11A/Y/02 06 
( J ZA/Mulder 
Viz CT05 

5500/1500 


Steel IBC for solids filled and discharged by gravity/Packing groups II 
and III substances/Manufactured in February 2006. Approved South 
Africa/Manufactured by Mulder and of a design type to which the 
competent authority has allocated serial number CT05. Stacking test 
load 5 500 kg/Maximum permissible gross mass 1 500 kg. 


-_ 31HA1/Z/1105 
MM GB/BCD 1683 
\nj 0/400 


Composite IBC for liquids with a rigid plastics inner receptacle and a 
steel outer casing/Packing group Ill/Manufactured November 2005. 
Approved Great Britain/Manufactured by BCD and of design type to 
which the competent authority has allocated serial number 1683. Not 
designed to be stacked/Maximum permissible gross mass 400 kg. 



10.2 Additional marking 

10.2.1 In addition to the primary markings required in 10.1.2(a) to (h), the relevant of the 
information given in table 4 may appear on a corrosion-resistant plate permanently attached to an 
IBC at such a position that it is readily accessible for inspection. 

10.2.2 In addition to the markings required in 10.1.2(a) to (h), a flexible IBC may bear a pictogram 
that indicates recommended lifting methods. 

10.2.3 The inner receptacle of a composite IBC shall be marked with at least the information 
required in terms of 10.1.2(d), (e) and (f). 

10.2.4 Each demountable part of a composite IBC, designed in such a manner that the outer 
casing is intended to be dismantled for transport purposes when empty (such as return of the IBC 
for reuse to the original consigner), shall be marked with 

a) the month and year of manufacture, 

b) the name or symbol of the manufacturer, and 

c) any other identification as specified by the competent authority. 
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Table 4 — Additional marking for each category of IBC 



1 


2 


3 


4 


5 


6 


Additional marking 


Category of IBC 


Metal 


Rigid 
plastics 


Composite 


Fibreboard 


Wooden 


Capacity at 20 °C, L a 


X 


X 


X 


- 


- 


Tare mass, kg a 


X 


X 


X 


X 


X 


Hydraulic test (gauge) pressure, kPa a 


- 


X 


X 


- 


- 


Maximum filling/discharge pressure, kPa 


X 


X 


X 


- 


- 


Body material and its minimum thickness, mm 


X 


- 


- 


- 


- 


Date of last leakproofness test b 


X 


X 


X 


- 


- 


Date of last inspection 15 


X 


X 


X 


- 


- 


Serial number of the manufacturer 


X 


- 


- 


- 


- 


Maximum permitted stacking load c 


X 


X 


X 


X 


X 


a Indicate the unit used. 

b Indicate the last two digits of the month and year in the format MMYY. 

c See 10.2.5. 















10.2.5 The maximum permitted stacking load applicable when the IBC is in use shall be displayed 
on a symbol as follows: Amdt 1 



.kg. max. 




a 



L J 

Drg.828 

IBCs capable of being stacked 



L J 

Drg.828a 

IBCs NOT capable of being stacked 



The symbol shall be not less than 100 mm x 100 mm, be durable and clearly visible. The height of 
the letters and numbers that indicate the mass shall be at least 12 mm. 

The mass marked above the symbol shall not exceed the load imposed during the design type test, 
divided by 1,8. 

The provisions of 10.2.5 shall apply to all IBCs manufactured, repaired or remanufactured from 

I January 2011. 

I I Requirements for IBCs 

11.1 General requirements for all IBC types 

11.1.1 Dangerous goods shall be packed in good quality IBCs that are strong enough to withstand 
the shocks and loadings normally encountered during transport, including trans-shipment between 
transport units and warehouses as well as removal from a pallet for subsequent mechanical 
handling. 
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11.1.2 An IBC shall be so constructed and closed that none of the contents can escape under 
normal conditions of transport, which include vibration, changes in temperature, humidity or 
pressure. 

11.1.3 The body, structural equipment and service equipment shall be free from any dangerous 
residues on the outside before an IBC is presented for transport. 

1 1 .1 .4 Parts of an IBC that are in direct contact with dangerous goods shall not 

a) be affected or significantly weakened by those dangerous goods, and 

b) cause a dangerous effect, for example catalysing a reaction, or reacting with the dangerous 
goods. Where necessary, the IBC shall be provided with a suitable inner coating or treatment. 

1 1 .1 .5 The user of an IBC shall ensure that the IBC and its service equipment are compatible with 
a substance before the substance can be transported in the IBC. The IBC shall be manufactured 
and tested under a quality assurance programme which satisfies the competent authority and If so 
required, the results of the quality assurance shall be made available to the competent authority. 

11.1.6 IBCs and their closures shall be constructed of materials compatible with their contents, or 
be protected internally so that they are not liable: 

a) to be attacked by the contents so as to make their use dangerous 

b) to cause the contents to react or decompose, or form harmful or dangerous compounds with the 
IBCs. 

11.1.7 Gaskets, where used, shall be made of materials not subject to attack by the contents of 
the IBC. 

11.1.8 A new, reused, remanufactured, repaired or routinely maintained IBC shall be capable of 
passing the relevant performance tests given in 13.4.1 to 13.4.9. 

11.1.9 An IBC intended for the transport of solids which may become liquid at temperatures likely 
to be encountered during transport, shall be capable of containing the substance in the liquid state. 
The following IBCs shall not be used when the substances being transported are liable to become 
liquid during transport: 

a) all types of IBCs for substances of packing group I; and 

b) for substances of packing groups II and III 
-wooden :11C, 11D and 11F 
-fibreboard :11G 

-flexible :13H1, 13H2, 13H3, 13H4, 13H5, 13L1, 13L2, 13L3, 13L4, 13M1 and 13M2 
-composite :11HZ2, 21HZ2 and 31HZ2. 

11.1.10 Before being filled, an IBC shall be inspected to ensure that it is free from corrosion, 
contamination or other damage and that all service equipment is in good condition and functional. 
Any IBC that shows signs of reduced strength as compared with the tested design type, shall no 
longer be used or shall be so repaired or routinely maintained that it is able to withstand the design 
type tests. 
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11.1.11 When an IBC is filled with liquid, sufficient ullage shall be left to ensure that neither 
leakage of liquid nor permanent distortion of the IBC occurs as a result of an expansion of the liquid 
caused by temperatures likely to be encountered under normal conditions of transport. Sufficient 
ullage shall be left in an IBC to ensure that at the mean bulk temperature of 50 °C, it is not filled to 
more than 98 % of its water capacity. 

11.1.12 An IBC, intended for the transport of liquids, shall have adequate resistance to the internal 
pressure that can develop under normal conditions of transport. The IBC shall be marked with the 
hydraulic test pressure (see table 4) and shall only be filled with a liquid that has a vapour pressure 

a) such that the total gauge pressure of the IBC (namely the vapour pressure of the liquid 
substance plus the partial pressure of air or other inert gases, minus 100 kPa) at 55 °C 
(determined on the basis of a maximum degree of filling in accordance with 11.1.9 and an 
assumed filling temperature of 15 °C) does not exceed two-thirds of the marked test pressure, or 

b) less than four-sevenths of the sum of the marked test pressure plus 100 kPa at 50 °C, or 

c) less than two-thirds of the sum of the marked test pressure plus 100 kPA at 55 °C. 

A metal IBC shall not be used for the transport of a liquid that has a vapour pressure of more than 
1 10 kPa at 50 °C or 130 kPa at 55 °C. 

11.1.13 An IBC intended for the transport of powdery or granular substances shall be siftproof or 
shall be provided with a liner. 

11.1.14 An empty, uncleaned IBC that previously contained a dangerous substance shall still 
comply with all the requirements applicable to a filled IBC, unless measures have been taken, for 
example triple rinsing, to rule out any hazard. 

11.1.15 Measures shall be taken to prevent a dangerous electrostatic discharge when flammable 
liquids with a closed-cup flash point not exceeding 60 °C or powders liable to dust explosion are 
transported in an IBC. 

11.1.16 The user of an IBC shall ensure that gaskets and seals are made of materials resistant to 
attack by the contents of an IBC. 

11.1.17 All service equipment shall be so positioned or protected as to minimize the risk of escape 
of the contents of an IBC as a result of damage during handling and transport. 

11.1.18 An IBC, its attachments and service and structural equipment shall be designed to 
withstand, without loss of contents, the internal pressure of the contents and the stresses of normal 
handling and transport, for example: 

a) an IBC intended for stacking shall be designed for stacking; and 

b) any handling or securing features of an IBC shall be of sufficient strength to withstand the normal 
conditions of handling and transportation without gross distortion or failure. The handling and 
securing features shall be so positioned that no undue stress is caused in any part of the IBC. 

11.1.19 The top lifting device of an IBC shall be such as to ensure that the vertical axis of the IBC 
remains vertical when the IBC is suspended from, for example, all lifting loops simultaneously, at 
the same level. The top lifting device of an IBC shall also be so constructed that standard lifting 
hooks that comply with BS EN 1677-5 can be accommodated. 
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11.1 .20 If an IBC consists of a body within a framework, it shall be so constructed that 

a) the body does not rub or bump against the framework in such a way as to cause damage to the 
body, 

b) the body is retained within the framework at all times, and 

c) equipment and their connections are so fixed that they cannot be damaged by relative expansion 
or movement. 

1 1 .1 .21 If a bottom discharge valve is fitted, it shall be capable of being made secure in the closed 
position and the whole discharge system shall be suitably protected from damage. Valves that have 
lever closures shall be fitted with a means of securing them against accidental opening, and the 
open or closed position shall be readily apparent. An IBC intended for the transport of liquids shall 
have a secondary means of sealing the discharge aperture, for example, a blank flange. 

11.1.22 An IBC shall be resistant to, or adequately protected from deterioration due to the 
environment. 

11.1.23 If two or more closure devices are fitted in series, the one nearest to the substance shall 
be closed first. 

11.1.24 All IBCs of type 31HZ2 shall be filled to at least 80 % of the capacity of the outer casing 
and shall always be transported in closed transport units. 

11.1.25 An IBC intended for the transport of liquids shall successfully undergo a suitable 
leakproofness test in accordance with 13.4.4 

a) before it is first used for transport, and 

b) after repair before it is re-used for transport. 

11.1.26 Where pressure can develop in an IBC as a result of the emission of gas from the 
contents, the IBC may be fitted with a vent, provided that the gas emitted cannot cause danger on 
account of its toxicity, flammability and the quantity released. The vent shall be so designed that, 
when the IBC is in the position in which it is intended to be transported, leakage of liquid from the 
vent and the entry of foreign substances through the vent do not occur under normal conditions of 
transport. 

11.1.27 A rigid plastics IBC intended for the transport of liquids shall be fitted with one or more 
pressure relief devices capable of relieving sufficient vapour to prevent the IBC from rupturing at an 
internal pressure in excess of that for which it was hydraulically tested (see 13.4.5). This can be 
achieved by conventional relief devices or by other constructional means. 

11.1.28 During transport, an IBC shall be securely fastened to, or retained within, the transport 
unit to prevent lateral or longitudinal movement or impact and to provide adequate external support. 

11.1.29 If, in the opinion of the competent authority, a substance in an IBC requires secondary 
protection, the IBC shall be carried in a freight container or vehicle with rigid sides. 

11.1.30 Where an IBC is fitted with vents to relieve the pressure build-up of gas, only a ventilated 
transport unit shall be used. 
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1 1 .2 Structural equipment for IBCs 

11.2.1 Any detachable pallet or any integral pallet base that forms part of an IBC shall be suitable 
for, and be of adequate strength to facilitate, mechanical handling of the IBC when the IBC is filled 
to its maximum permissible gross mass. 

11.2.2 The pallet or integral pallet base shall be designed to protect any feature of the IBC, for 
example, a discharge valve that protrudes below the body of the IBC and that might be liable to 
damage under normal conditions of handling and transportation. 

11.2.3 A detachable pallet shall be firmly secured to the IBC to ensure stability under normal 
conditions of handling and transport. The top surface of a detachable pallet shall be free from 
protrusions that might damage the IBC. 

11.2.4 Strengthening devices such as timber supports to increase the stacking performance of an 
IBC are permitted, provided that they are external to the inner receptacle of the IBC. 

11.2.5 An IBC intended for stacking shall have adequate load-bearing surfaces to distribute 
stacking forces in a safe manner. Such an IBC shall be so designed that the load is not supported 
by the inner receptacle, or the inner receptacle is designed to accept that load. 

11.2.6 An IBC intended for the transport of liquids shall be fitted with a pressure relief device 
capable of relieving sufficient vapour to prevent the IBC body from rupturing if the internal pressure 
rises above the hydraulic pressure applied at the time of the design type testing (see also 7.1 and 
13.4.5). 

11.3 Requirements for metal IBCs 

11.3.1 Identification 

These requirements apply to metal IBCs intended for the transport of solids or liquids (see also 
table 2). There are three types of metal IBC: 

a) 11 A, 11B, 11N: for solids loaded or discharged by gravity; 

b) 21 A, 21 B, 21 N: for solids loaded or discharged at a gauge pressure greater than 10 kPa; 
and 

c) 31 A, 31 B, 31 N: for liquids. 

11.3.2 Materials and construction 

11.3.2.1 A metal IBC shall be made of ductile metal for which weld ability has been fully 
demonstrated. Welds shall be skilfully made and shall afford complete safety. Low-temperature 
performance shall be taken into account when appropriate. 

11.3.2.2 Care shall be taken to avoid damage by galvanic action due to the juxtaposition of 
dissimilar metals. 

11.3.2.3 An aluminium IBC, intended for the transport of flammable liquids with a closed-cup flash 
point of not more than 60 °C, shall have no movable parts such as covers and closures that are 
made of unprotected steel liable to rust. Such parts might come into frictional or percussive contact 
with the aluminium and cause a dangerous reaction. 
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11.3.2.4 Metal IBCs shall comply with the following requirements: 

a) steel shall have a percentage elongation at fracture of not less than 10 OOOIRm with an absolute 
minimum of 20 %; and 

b) aluminium shall have a percentage elongation at fracture of not less than 10 000/6Rm with an 
absolute minimum of 8 %. 

NOTE Rm is the guaranteed minimum tensile strength of the metal (see 11.3.2.9), in newtons per square 
millimetre (N/mm 2 ). 

11.3.2.5 Specimens used to determine the elongation of the metal at fracture shall be taken 
transversely to the direction of rolling and be so secured that 

L = 5dor 
L = 5,65 y[A 

where 

L is the gauge length of the specimen before the test, in millimetres; 

d is the diameter, in millimetres; 

A is the cross-sectional area of test specimen, in millimetre square. 

11.3.2.6 In the case of an IBC constructed of reference steel (steel that complies with the 
requirements of 11.3.2.4), that have a product of Rm x A = 10 000, the wall thickness of the IBC 
body shall not be less than the appropriate wall thickness given in table 5. 

Table 5 — Minimum wall thickness of an IBC body of reference steel 



1 


2 


3 


4 


5 


Capacity C 
of IBC 

L 


Wall thickness (T) of IBC 

mm 


IBC type code 


11A, 11B, 11N 


21 A, 21 B, 21 N, 
31A, 31B, 31N 


Unprotected 


Protected 


Unprotected 


Protected 


C < 1 000 

1 000 < C < 2 000 

2 000 < C < 3 000 


2,0 
T = C 12 000 + 1 ,5 
T=C/2 000 + 1,5 


1,5 

T = C 12 000 + 1 ,0 
T = C 12 000 + 1 ,0 


2,5 
T=C/2000 + 2,0 

r = c/i 000 + 1,0 


2,0 

T = C 12 000 + 1 ,5 
T = C 12 000 + 1 ,5 



11.3.2.7 For metals other than reference steel (see 11.3.2.6), the minimum wall thickness is given 
by the following equivalence formula: 



ei: 



21,4 x e 
^/Ra7? 1 A, 



where 



e-[ is the required equivalent wall thickness of the metal to be used, in millimetres; 

e is the required minimum wall thickness of reference steel (see table 6), in millimetres; 
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Rm-t is the guaranteed minimum tensile strength of the metal to be used, in newtons per 
square millimetre (see 11.3.2.4); 

/A-i is the minimum percentage elongation of fracture, of the metal to be used under tensile 
stress. 

11.3.2.8 Under no circumstances shall a metal IBC of wall thickness less than 1,5 mm be used. 

11.3.2.9 For the purposes of calculation (see 11.3.2.7), the guaranteed minimum tensile strength of 
the metal to be used (Rm-i) shall be the minimum value according to national or international 
material standards. However, for austenitic steels, the specified minimum value for Rm-\ may be 
increased by up to 15 % when a greater value is attested in the material inspection certificate. 
When no material standard exists for the material in question, the value of Rm-i shall be the 
minimum value attested in the material inspection certificate. 

11.3.2.10 A metal IBC intended for the transport of liquids shall be fitted with a pressure relief 
device of sufficient capacity to prevent rupture of the IBC body in the event of engulfment by fire 
(see also 11.1.24). This can be achieved by conventional pressure relief devices or by other 
constructional means. The start-to-discharge pressure shall not be higher than 65 kPa and not 
lower than the total gauge pressure experienced in the IBC (see 11.1.10(a)). The pressure relief 
devices shall be fitted in the vapour space. 

11.4 Requirements for flexible IBCs 

11.4.1 Identification 

Flexible IBCs are intended for the transport of solids only. These requirements apply to flexible IBCs 
of the following types: 

a) 13H1: woven plastics without coating or liner; 

b) 13H2: woven plastics, coated; 

c) 13H3: woven plastics with liner; 

d) 13H4: woven plastics, coated and with liner; 

e) 13H5: plastics film; 

f) 13L1: textile without coating or liner; 

g) 13L2: textile, coated; 
h) 13L3: textile with liner; 

i) 13L4: textile, coated and with liner; 

j) 13M1: paper, multiwall; and 

k) 13M2: paper, multiwall, water resistant. 
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11.4.2 Materials and construction 

11.4.2.1 The plastics materials used for the construction of a flexible IBC body (see table 2) shall 
be suitable for its intended application. The strength of the material shall be adequate in relation to 
the capacity of the flexible IBC and to the service it is required to perform. 

11.4.2.2 A flexible IBC shall provide resistance to aging and degradation caused by ultraviolet 
radiation, by climatic conditions, or by its contents. 

NOTE Any permeation of the contained substance should not constitute a danger under normal conditions of 
transport. 

11.4.2.3 Paper used in the construction of a flexible IBC of type 13M1 or 13M2 shall, after complete 
immersion in water for a period of at least 24 h, retain at least 85 % of its tensile strength, measured 
after conditioning in an atmosphere of 50 % ± 2 % relative humidity and at a temperature 
of23°C±2°C. 

11.4.2.4 No material recovered from used receptacles shall be used in the manufacture of a 
flexible IBC body. Production residues or scrap from the same manufacturing process may, 
however, be used. Component parts such as fittings and pallets may also be used, provided such 
components have not in anyway been damaged in previous use. 

11.4.2.5 Protection against ultraviolet radiation for a plastics flexible IBC shall be provided by the 
addition of carbon black or other suitable pigments or inhibitors. These additives shall be compatible 
with the intended contents of the flexible IBC and shall remain effective throughout the life of the 
flexible IBC. 

11.4.2.6 Where use is made of ultraviolet inhibitors (see 11.4.2.5) other than those used in the 
tested design type, retesting of a flexible IBC may be waived if the changes in the additives do not 
adversely affect the physical properties of the material of construction. 

11.4.2.7 Additives, other than ultraviolet inhibitors, may be incorporated into the material of a 
flexible IBC to improve resistance to aging or to serve other purposes, provided that these additives 
do not adversely affect the physical or chemical properties of the material. 

11.4.2.8 When filled, the ratio of the height to width of the flexible IBC shall not exceed 2:1. 

11.4.2.9 The seams of a flexible IBC shall be formed by either stitching, heat sealing, gluing, or any 
other method that is equally effective. Stitched seam ends shall be secured and, when relevant, 
seams shall be straight. 

11.4.2.10 The strength of the material used for the liner and the construction of the liner shall be 
appropriate to the capacity of the flexible IBC and its intended use. Joins and closures shall be sift 
proof and capable of withstanding pressures and impacts liable to occur under normal conditions of 
transport. 

11.5 Requirements for rigid plastics IBCs 

11.5.1 Identification 

Rigid plastics IBCs are intended for the transport of solids and liquids. Rigid plastics IBCs are of the 
following types: 

a) for solids, loaded or discharged by gravity: 

1) 11H1: IBC fitted with structural equipment designed to withstand the whole load when 
IBCs are stacked; 
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2) 11H2: freestanding; 

3) 21 H1: IBC fitted with structural equipment designed to withstand the whole load when 

IBCs are stacked; 

4) 21 H2: freestanding IBC; and 
b) for liquids: 

1) 31 H1: IBC fitted with structural equipment designed to withstand the whole load when 

IBCs are stacked; 

2) 31 H2: freestanding IBC. 
11.5.2 Materials and construction 

11.5.2.1 The plastics materials used for the construction of a rigid plastics IBC (see table 2) shall 
be manufactured from suitable plastics material of known specifications. The strength of the 
material shall be adequate in relation to the capacity of the IBC and to the service it is required to 
perform. 

11.5.2.2 A rigid plastics IBC shall provide resistance to aging and degradation caused by ultraviolet 
radiation, by climatic conditions or by its contents. Low temperature performance shall be taken into 
account when appropriate. Any permeation of the contained substance shall not constitute a danger 
under normal conditions of transport. 

11.5.2.3 No used material other than production residues or regrind from the same manufacturing 
process shall be used in the manufacturing of a rigid plastics IBC. 

11.5.2.4 Protection against ultraviolet radiation for a rigid plastics IBC shall be provided by the 
addition of carbon black or other suitable pigments or inhibitors. These additives shall be compatible 
with the intended contents of the IBC and shall remain effective throughout the life of the IBC. 

11.5.2.5 Where use is made of ultraviolet inhibitors (see 11.4.2.5) other than those used in the 
tested design type, retesting of the IBC may be waived if the changes in the additives do not 
adversely affect the physical properties of the material of construction. 

11.5.2.6 Additives, other than ultraviolet inhibitors, may be incorporated into the material of a rigid 
plastics IBC to improve resistance to aging or to serve other purposes, provided that these additives 
do not adversely affect the physical or chemical properties of the material. 

11.5.2.7 A rigid plastics IBC intended for the transport of liquids shall be fitted with one or more 
pressure relief devices capable of relieving sufficient vapour to prevent the body of the IBC from 
rupturing at an internal pressure in excess of that for which it was hydraulically tested (see 13.4.5). 
This can be achieved by conventional relief devices or by other constructional means. 

11.6 Requirements for composite IBCs with inner plastics receptacles 

11.6.1 Identification 

1 1 .6.1 .1 Composite IBCs are intended for the transport of solids and liquids. Composite IBCs are of 
the following types: 

a) for solids, loaded or discharged by gravity: 

1 ) 11 HZ1 : IBC with a rigid plastics inner receptacle; 
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2) 11HZ2: IBC with a flexible plastics inner receptacle; 

b) for solids loaded or discharged under pressure: 

1) 21HZ1: IBC with a rigid plastics inner receptacle; 

2) 21HZ2: IBC with a flexible plastics inner receptacle; and 

c) for liquids: 

1) 31HZ1: IBC with a rigid plastics inner receptacle; 

2) 31HZ2: IBC with a flexible plastics inner receptacle. 

11.6.1.2 The type codes given in 11.5.1 shall be completed by replacing the letter "Z" with a capital 
letter to indicate the material used for the outer casing of the IBC (see 9.3.3). 

11.6.2 Materials and construction 

11.6.2.1 The inner receptacle of a composite IBC is not intended to perform a containment function 
without its outer casing. A "rigid" inner receptacle of a composite IBC retains its shape when empty 
without closures in place and without the benefit of the outer casing. Any inner receptacle that is not 
"rigid" is considered to be "flexible". 

11.6.2.2 The outer casing of a composite IBC normally consists of rigid material so formed as to 
protect the inner receptacle from physical damage during handling and transport, but it is not 
intended to perform a containment function. The outer casing includes the base pallet where 
appropriate. 

11.6.2.3 A composite IBC with a fully enclosing outer casing shall be so designed that the integrity 
of the inner container can be readily assessed following the leakproofness test (see 13.4.4) and the 
hydraulic test (see 13.4.5). 

11.6.2.4 The inner plastics receptacle of a composite IBC shall be manufactured from suitable 
plastics material of known specifications. The strength of the material shall be adequate in relation 
to its capacity and intended use. The plastics material shall be adequately resistant to aging and to 
degradation caused by ultraviolet radiation, by climatic conditions or by its contents. Low 
temperature performance shall be taken into account when appropriate. Any permeation of the 
contained substance shall not constitute a danger under normal conditions of transport. 

11.6.2.5 Protection against ultraviolet radiation for an inner receptacle shall be provided by the 
addition of carbon black or other suitable pigments or inhibitors. These additives shall be compatible 
with the intended contents of the inner receptacle and shall remain effective throughout the life of 
the inner receptacle. 

11.6.2.6 Where use is made of ultraviolet inhibitors (see 11.5.2.4) other than those used in the 
tested design type, retesting of the IBC may be waived if the changes in the additives do not 
adversely affect the physical properties of the material of construction. 

11.6.2.7 Additives, other than ultraviolet inhibitors, may be incorporated into the material of the 
inner receptacle to improve resistance to aging or to serve other purposes, provided that these 
additives do not adversely affect the physical or chemical properties of the material of construction. 

11.6.2.8 No used material other than production residues or regrind from the same manufacturing 
process shall be used in the manufacturing of the inner receptacles. 
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11.6.2.9 The inner receptacle of a composite IBC of code 31HZ2 (see table 2) shall comprise at 
least three layers of film and the capacity of the IBC shall be limited to 1 250 L. 

11.6.2.10 Although various materials can be used for the outer casing of a composite IBC, the 
environmental conditions to which the IBC will be exposed during use have to be considered in 
order to ensure that unacceptable degradation or reduction in strength does not occur. When 
material of the outer casing comes into contact with the contents, the casing material shall not be 
adversely affected and no dangerous reaction shall take place. 

11.6.2.11 The outer casing shall be free of any projection that might damage the inner receptacle. 

11.6.2.12 The outer casing shall be so designed that any leakage from the inner receptacle is not 
obscured by the outer casing during the leakproofness test (see 13.4.4) and the hydraulic test 
(see 13.4.5). 

11.6.2.13 The strength of the material and the construction of an outer casing shall be appropriate 
to the capacity of the IBC and its intended use. 

11.6.2.14 The outer casing of a composite IBC with a flexible plastics inner receptacle intended for 
the transport of liquids (31HZ2) shall fully enclose the inner receptacle on all sides. 

11.6.2.15 Plastics material used for the construction of an outer casing shall comply with the 
requirements given in 1 1 .5.2. 

11.6.2.16 Full-walled or mesh-formed metal used for the construction of an outer casing shall be 
selected on the basis of having properties that facilitate the manufacturing process, for example it 
shall be of weldable quality, shall not crack during forming and shall be of adequate thickness. The 
metal shall, if necessary, be protected against corrosion and shall be impact resistant. 

11.6.2.17 Natural wood used for the construction of an outer casing shall be well seasoned, 
commercially dry and free from defects that could significantly lessen the strength of any part of the 
casing. Sides made of natural wood can be combined with tops or bottoms (or both) made of water- 
resistant reconstituted wood such as hardboard and particle board. 

11.6.2.18 Plywood used for the construction of an outer casing shall comply with the following 
requirements: 

a) it shall be of well seasoned rotary cut, sliced or sawn veneer, commercially dry and free from 
defects that could significantly lessen the strength of any part of the casing; 

b) all adjacent plies shall be glued by means of a water-resistant adhesive; 

c) the grain direction of adjacent plies shall be at right angles; and 

d) the panels shall be firmly nailed or secured to corner posts or ends, or shall be assembled by 
means of other equally effective devices. 

NOTE Other suitable materials may be used in conjunction with plywood for the construction of outer casings. 

11.6.2.19 Reconstituted wood such as hardboard or particle board, used for an outer casing, 
shall be water-resistant. Other suitable materials may be used in conjunction with reconstituted 
wood. 
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11.6.2.20 Fibreboard used for the construction of an outer casing shall comply with the following 
requirements: 

a) the fibreboard shall be of good quality solid board or double-faced corrugated board (single-wall 
or multi-wall); 

b) the fibreboard shall be water-resistant. The water resistance of the outer surface of the casing 
shall be such that an increase in mass, as determined by the Cobb method in accordance with 
ISO 535 and using an exposure time of 30 min, does not exceed 155 g/m 2 ; 

c) the fibreboard shall have good bending qualities, and shall be so cut, creased without scoring 
and slotted, that it can be assembled without tearing, cracking or undue bending; 

d) corrugated fibreboard fluting shall be firmly glued to the liners with water-resistant adhesive; 

e) manufacturer's joins of a fibreboard outer casing shall be taped, lapped and glued, or lapped and 
stitched with metal staples, or fastened by other means at least equally effective. Lapped joins 
shall have an appropriate overlap. Where joins are effected by gluing or taping, a water-resistant 
adhesive shall be used. Metal staples shall pass completely through all pieces to be fastened 
and shall be so formed or protected that the inner receptacle cannot be abraded or punctured by 
them; and 

f) the ends of a fibreboard outer casing can incorporate a wooden frame or be entirely of wood. 
Wooden battens may be used to reinforce any part of the body. 

11.6.2.21 Any integral pallet base forming part of a composite IBC or any detachable pallet shall be 

a) suitable for mechanical handling when the IBC is filled to its maximum permissible gross mass, 
and 

b) so designed as to avoid any protrusion of the base of the IBC that might be liable to damage 
during handling. 

11.6.2.22 The outer casing of a composite IBC shall be secured to any detachable pallet to ensure 
stability in handling and during transport. The top surface of a detachable pallet shall be free from 
sharp protrusions that might damage the IBC. 

11.6.2.23 Strengthening devices such as timber supports to increase stacking performance may be 
used but shall be external to the inner receptacle. 

11.6.2.24 The bearing surface of composite IBC intended to be stacked shall be such that the load 
is distributed in a safe manner. The inner receptacle shall not support the load. 

11.7 Requirements for fibreboard IBCs 

11.7.1 Identification 

Fibreboard IBCs are intended for the transport of solids that are loaded and discharged by gravity. 
A fibreboard IBC shall be identified by the type code 11G. 

11.7.2 Materials and construction 

1 1 .7.2.1 A fibreboard IBC shall not be fitted with top lift devices. 

11.7.2.2 A fibreboard IBC (see table 2) shall be constructed of strong and good quality solid board 
or double-faced corrugated board (single-wall or multiwall) appropriate to the capacity of the IBC 
and its intended use. 
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11.7.2.3 The fibreboard shall be water-resistant. The water-resistance of the outer surface shall be 
such that an increase in mass, as determined by the Cobb method in accordance with ISO 535 and 
using an exposure time of 30 min, does not exceed 155 g/m 2 . 

11.7.2.4 The fibreboard shall have good bending qualities, and shall be so cut, creased without 
scoring and slotted, that it can be assembled without tearing, cracking or undue bending. 

11.7.2.5 Corrugated fibreboard fluting shall be firmly glued to the liners with water-resistant 
adhesive. 

11.7.2.6 The sides, top and bottom of a fibreboard IBC shall, when tested in accordance with 
ISO 3036, have a puncture resistance of at least 15 J. 

11.7.2.7 The manufacturer's joins of a fibreboard IBC shall be taped, lapped and glued, or lapped 
and stitched with metal staples, or fastened by other means at least equally effective. Lapped joins 
shall have an appropriate overlap. Where joins are effected by gluing or taping, a water-resistant 
adhesive shall be used. Metal staples shall pass completely through all pieces to be fastened and 
shall be so formed or protected that the inner liner of the IBC cannot be abraded or punctured by 
them. 

11.7.2.8 The liner of a fibreboard IBC shall be made of a material suitable for the intended 
application, for example plastics or paper. The strength of the material used for the liner and the 
construction of the liner shall be appropriate to the capacity and intended use of the fibreboard IBC. 
Joins and closures shall be sift-proof and capable of withstanding pressures and impacts that might 
occur under normal conditions of handling and transport. 

1 1 .7.2.9 An integral pallet base forming part of the IBC or a detachable pallet shall be 

a) suitable for mechanical handling when the IBC is filled to its maximum permissible gross mass, 
and 

b) so designed as to avoid any protrusion of the base of the IBC that might be liable to damage in 
handling. 

11.7.2.10 A fibreboard IBC shall be secured to a detachable pallet to ensure stability in handling 
and during transport. The top surface of the detachable pallet shall be free from sharp protrusions 
that might damage the IBC. 

11.7.2.11 Strengthening devices such as timber supports to increase stacking performance may be 
used but shall be external to the liner. 

11.7.2.12 Where a fibreboard IBC is intended to be stacked, the bearing surface shall be such that 
the load is distributed in a safe manner. 

11.8 Requirements for wooden IBCs 

11.8.1 Identification 

Wooden IBCs are intended for the transport of solids that are loaded or discharged by gravity. 
Wooden IBCs are of the following types: 

a) 11C: natural wood with inner liner; 

b) 11D: plywood with inner liner; and 

c) 11 F: reconstituted wood with inner liner. 



33 



SANS 10233:2011 

Edition 3.1 



11.8.2 Materials and construction 

1 1 .8.2.1 A wooden IBC shall not be fitted with top lift devices. 

11.8.2.2 The materials used for the construction of a wooden IBC (see table 2) shall be of 
adequate strength in relation to the capacity of the IBC and its intended use. 

11.8.2.3 Natural wood used for a wooden IBC shall be well seasoned, commercially dry and free 
from defects that could lessen the strength of any part of the IBC. Each part of the IBC shall be 
constructed from one piece of wood or the equivalent of it. Parts shall be considered equivalent to 
one piece if one of the following methods of glued assembly was used: 

a) Lindermann joint, tongue and groove joint, ship lap or rabbet joint; or 

b) butt joint with at least two corrugated metal fasteners at each joint; or 

c) any other method at least equally effective. 

1 1 .8.2.4 Plywood used for the construction of an IBC shall comply with the following requirements: 

a) it shall consist of at least three layers. The grain direction of adjacent layers shall be at right 
angles and the layers shall be glued with water-resistant adhesive; and 

b) the plywood shall be of well seasoned rotary cut, sliced or sawn veneer, commercially dry and 
free from defects that could significantly lessen the strength of any part of the IBC. 

NOTE Other suitable materials may be used in conjunction with plywood. 

11.8.2.5 Reconstituted wood such as hardboard or particle board, used for the construction of an 
IBC, shall be water-resistant. 

11.8.2.6 The panels of a wooden IBC shall be firmly nailed or secured to corner posts or ends, or 
shall be assembled by means of other equally effective devices. 

11.8.2.7 The liner of a wooden IBC may be of any material, for example plastics or paper, suitable 
for the intended application of the wooden IBC. The strength of the material used for the liner and 
the construction of the liner shall be appropriate to the capacity of the wooden IBC. Joins and 
closures shall be sift-proof or resistant to water penetration and capable of withstanding pressures 
and impacts liable to occur during normal conditions of handling and transport. 

1 1 .8.2.8 An integral pallet base forming part of the IBC, or a detachable pallet, shall be 

a) suitable for mechanical handling when the IBC is filled to its maximum permissible gross mass, 
and 

b) so designed as to avoid any protrusion of the base of the IBC that might be liable to damage in 
handling. 

11.8.2.9 A wooden IBC shall be secured to a detachable pallet in such a way that stability is 
ensured in handling and during transport. The top surface of the detachable pallet shall be free from 
sharp protrusions that might damage the IBC. 

11.8.2.10 Strengthening devices such as timber supports to increase stacking performance may be 
used but shall be external to the liner. 

11.8.2.11 Where a wooden IBC is intended to be stacked, the bearing surface shall be such that 
the load is distributed in a safe manner. 
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12 Packing instructions for IBCs 
12.1 General 

12.1.1 Packing instructions (see 3.1.18) applicable to dangerous goods intended for transport in 
IBCs, are given in 12.2. The packing instructions have been used successfully for dangerous 
substances. However, there is no objection to the use of an IBC manufactured to requirements that 
differ from those of 1 1 .1 to 1 1 .8, provided that 

a) the IBC is equally effective, acceptable to the competent authority, and can successfully 
withstand the performance tests described in 13.4.1 to 13.4.9, and 

b) a copy of the competent authority's approval document accompanies each consignment, or the 
transport documents include an indication that an alternative IBC was approved by the 
competent authority. 

12.1.2 Generally, a packing instruction specifies that the general provisions of 11.1, as 
appropriate, are applicable. A packing instruction does not provide guidance on compatibility and 
the user should not select an IBC without checking that the substance is compatible with the 
material of construction of the IBC. 

12.1.3 The packing instructions for IBCs are designated by an alphanumerical code "IBC". Special 
packing provisions for individual substances are designated by the alphanumerical code "B". The 
packing instructions for individual substances, intended for transport in IBCs, are given in B.2 of 
SANS 1 0228:2006 (see also 5.2.2). 
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12.2 List of packing instructions 



IBC01 Packing instruction IBC01 



Metal IBCs of type: 31A, 31B and 31N are authorized, provided that the requirements of 11.1.1 to 
11.1.12 are met. 



Add i t i ona l r e qu i r e m e nt: 

On l y li qu i ds w i th a vapour pr e ssur e e qua l to or le ss than 110 kPa at 50 °C, or 130 kPa at 55 °C, ar e 
author i z e d . Amdt 1 



IBC02 Packing instruction IBC02 



The following IBCs are authorized, provided that the requirements of 11.1.1 to 11.1.7, 11.2.1 to 
11.2.6 and 11.3 are met: 

a) metal s 31A, 31B and 31N; 

b) rigid plastics s 31 H1 and 31 H2; and 

c) composite S31HZ1. 



Add i t i ona l r e qu i r e m e nt: 

On l y li qu i ds w i th a vapour pr e ssur e e qua l to or le ss than 110 kPa at 50 °C, or 130 kPa at 55 °C, 
ar e authoriz e d . Amdt 1 



Special packing provisions 

B5 An IBC used for the transport of UN No's 1791, 2014, 2984 and 3149, shall be provided with 
(a) venting device(s). The inlet to the venting device shall be sited in the vapour space of the IBC 
under maximum filing conditions during transport. 

B7 An IBC of capacity greater than 450 L is not permitted for the transport of substances of UN 
Nos 1 222 and 1 865 because of their potential for explosion when transported in large volumes. 

B8 The pure form of this substance shall not be transported in an IBC since it is known to have a 
vapour pressure of more than 110 kPa at 50 °C or 130 kPa at 55 °C. 

B15 For UN No 2031 with more than 55 % nitric acid, rigid plastics IBCs and composite IBCs with 
a rigid plastics inner receptacle shall be two years after their dates of manufacture. 

Amdt 1 
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12.2 List of packing instructions (continued) 



IBC03 Packing instruction IBC03 



1 The following IBCs are authorized, provided that the requirements of 11.1.1 to 11.1.7, 11.2.1 to 
11.2.6 and 11.3 are met: 

a) metal s 31 A, 31 B and 31 N; 

b) rigid plastics s 31 H1 and 31 H2; and 

c) composite S 31 HZ1 , 31 HA2, 31 HB2, 31 HN2, 31 HD2 and 31 HH2. 



Add i t i ona l r e qu i r e m e nt: 

On l y li quids with a vapour pr e ssur e e qua l to or le ss than 110 kPa at 50 °C, or 130 kPa at 55 °C, 
ar e author i z e d, oth e r than UN 2672 (s ee SP B 44) Amdt 1 



Special packing provisions 

B8 The pure form of this substance shall not be transported in IBCs since it is known to have a 
vapour pressure of more than 110 kPa at 50 °C or 130 kPa at 55 °C. 

B11 Ammonia solutions of UN 2672 in concentrations not exceeding 25 % is permitted to be 
transported in rigid or composite plastics IBCs (31 H1, 31 H2 and 31HZ1). 



IBC04 Packing instruction IBC04 



Metal IBCs of type 11 A, 11B, 11N, 21 A, 21 B, 21 N, 31 A, 31 B and 31 N are authorized provided 
that the requirements of 11.1.1 to 11.1.7, 11.2.1 to 11.2.6 and 11.3 are met. 



Special packing provision 

B1 For packing group I substances, IBCs shall be transported in closed transport units. 



IBC05 Packing instruction IBC05 



The following IBCs are authorized, provided that the requirements of 11.1.1 to 11.1.7, 11.2.1 to 
11.2.6 and 11.3 are met: 

a) metals 11 A, 11 B, 11N, 21A, 21B, 21N, 31A, 31B and 31N; 

b) rigid plastics s 11H1, 11H2, 21H1, 21H2, 31H1 and 31H2; and 

c) composite s 1 1 HZ1 , 21 HZ1 and 31 HZ1 . 



Special packing provisions 

B1 For packing group I substances IBCs shall be transported in a closed fr ei ght conta i n e r, or i n a 
c l os e d transport v e h i c le , or in a c l os e d ra il wagon, transport unit. Amdt 1 

B2 A f le x i b le I BC, a f i br e board I BC, a wood e n I BC, or a compos i t e IBC w i th f i br e board out e r 
cas i ng, that contains pack i ng group II so li ds sha ll b e transport e d i n a c l os e d fr e ight contain e r, or a 
c l os e d transport v e h i c le , or a c l os e d wagon . For solid substances in IBCs other than metal or rigid 
plastics IBCs, the IBCs shall be transported in a closed transport unit. Amdt 1 
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12.2 List of packing instructions (continued) 



IBC06 Packing instruction IBC06 



The following IBCs are authorized, provided that the requirements of 11.1.1 to 11.1.7, 11.2.1 to 
11.2.6 and 11.3 are met: 

a) metal s 11A, 11B, 11N, 21A, 21B, 21N, 31A, 31B and 31N; 

b) rigid plastics s 11H1, 11H2, 21H1, 21H2, 31 H1 and 31 H2; and 

c) composite s 11HZ1, 11HZ2, 21HZ1, 21HZ2, 31HZ1and 31HZ2. 



Additional requirement: 

Composite IBCs, type 11HZ2 and 21HZ2 shall not be used if the substance can become liquid 
during transport. 



Special packing provisions 

B1 For packing group I substances IBCs shall be transported in a closed fr e ight conta i n e r, or i n a 
c l os e d transport v e h i c le , or i n a c l os e d ra il wagon, transport unit. Amdt 1 

B2 A f le x i b le I BC, f i br e board I BC, a wood e n I BC, or a composit e I BC w i th a f i br e board out e r 
casing, that conta i ns pack i ng group II so li ds sha ll b e transport e d i n a c l os e d fr ei ght conta i n e r, or a 
c l os e d transport v e hic le , or a c l os e d ra il wagon. For solid substances in IBCs other than metal or 
rigid plastics IBCs, the IBCs shall be transported in a closed transport unit. Amdt 1 

B12 UN 2907 shall only be transported in an IBC that meets the packing group II performance 
level. An IBC that meets the test criteria of packing group I shall not be used. 



IBC07 Packing instruction IBC07 



The following IBCs are authorized, provided that the requirements of 11.1.1 to 11.1.7, 11.2.1 to 
11.2.6 and 11.3 are met: 

a) metal s11A, 11B, 11N, 21A, 21B, 21N, 31A, 31B and 31N; 

b) rigid plastics s 11H1, 11H2, 21H1, 21H2, 31 H1 and 31 H2; 

c) composite s 1 1 HZ1 , 1 1 HZ2, 21 HZ1 , 21 HZ2, 31 HZ1 and 31 HZ2; and 

d) wooden s 11C, 11D and 11F. 



Additional requirement: 

A wooden IBC shall be fitted with a sift-proof liner. 



Special packing provisions 

B1 For packing group I substances IBCs shall be transported in a closed fr ei ght conta i n e r, or i n a 
c l os e d transport v e h i c le , or i n a c l os e d ra il wagon, transport unit. Amdt 1 

B2 A f le x i b le I BC, a f i br e board I BC, a wood e n IBC, or a compos i t e IBC with f i br e board out e r 
casing, that contains pack i ng group II so li ds sha ll b e transport e d in a c l os e d fr e ight conta i n e r, or a 
c l os e d transport v e h i c le , or a c l os e d wagon . For solid substances in IBCs other than metal or rigid 
plastics IBCs, the IBCs shall be transported in a closed transport unit. Amdt 1 
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12.2 List of packing instructions (continued) 



IBC08 Packing instruction IBC08 



The following IBCs are authorized, provided that the requirements of 11.1.1 to 11.1.7, 11.2.1 to 
11.2.6 and 11.3 are met: 

a) metal s 11A, 11B, 11N, 21A, 21B, 21N, 31A, 31B and 31N; 

b) rigid plastics s 11H1, 11H2, 21H1, 21H2, 31H1 and 31H2; 

c) composite S 1 1 HZ1 , 1 1 HZ2, 21 HZ1 , 21 HZ2, 31 HZ1 AND 31 HZ2; 

d) fibreboard s 11G; 

e) wooden S 11C, 11 D and 11 F; and 

f) flexible S 13H1, 13H2, 13H3, 13H4, 13H5, 13L1, 13L2, 13L3, 13L4, 13M1 or 13M2. 



Special packing provisions 

B2 For packing group II solid substances in IBCs other than metal or rigid IBCs, the IBCs shall be 
transported in a closed transport unit. Amdt 1 

B3 A flexible IBC shall be sift-proof and water resistant or shall be fitted with a sift-proof and water- 
resistant liner. 

B4 A flexible, fibreboard or wooden IBC shall be sift-proof and water resistant or shall be fitted with 
a sift-proof and water resistant liner. 

B6 An IBC used for the transportation of substances of UN No.s 1327, 1363, 1364, 1365, 1386, 
1841, 2211, 2217,2793, 3314, is not required to meet the test requirements of 13.4. 

B13 The use of an IBC for the transport of UN No.s 1748, 2208 and 2880 is prohibited. 



IBC99 Packing instruction IBC99 



Only IBCs approved for these goods by the competent authority are authorized. A copy of the 
competent authority approval shall accompany each consignment or the transport document shall 
include an indication that the packaging was approved by the competent authority. Amdt 1 
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12.2 List of packing instructions (continued) 



IBC100 Packing instruction IBC100 



The IBCs given in this packing instruction are authorized only for explosives of UN Nos 0082, 
0241,0331 and 0332. 

The following IBCs are authorized, provided that the requirements of 11.1.1 to 11.1.7, 11.2.1 to 
11.2.6 and 11.3 are met: 

a) metal s 11A, 11B, 11N, 21A, 21B, 21N, 31A, 31B and 31N; 

b) flexible S 13H2, 13H3, 13H4, 13L2, 13L3, 13L4 and 13M2; 

c) rigid plastics s 1 1 H1 , 1 1 H2, 21 H1 , 21 H2, 31 H3 and 31 H2; and 

b) composite s 1 1 HZ1 , 1 1 HZ2, 21 HZ1 , 21 HZ2, 31 HZ1 and 31 HZ2. 



Additional requirements: 

1 Only free-flowing substances shall be transported in an IBC. 

2 A flexible IBC is used only for solids. 



Special packing provisions 

B9 This packaging instruction is permitted for the transport of UN 0082 only when the substance 
is a mixture of ammonium nitrate or other organic nitrates, with other combustible substances that 
are non-explosive. Such an explosive mixture shall not contain nitroglycerine, similar liquid organic 
nitrates, or chlorates. Metal IBCs are not authorized. 

B10 This packing instruction is permitted for the transport of UN 0241 only if the substance 
consists of water as an essential ingredient and high proportions of ammonium nitrate or other 
oxidizing substances, of which some, or all, are in solution. The other constituents can include 
hydrocarbons or aluminium powder, but nitro-derivatives such as trinitrotoluene are not allowed. 
Metal IBCs are not authorized. 
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12.2 List of packing instructions (continued) 



1 


2 


3 


4 


5 6 


IBC520 Packing Instruction IBC520 


1 This packing instruction applies to organic peroxides and self-reactive substances of type F. 

2 The IBCs listed below are authorized for the transport of the formulations as indicated, provided 
that 

a) the requirements of 11.1.1 to 11.1.12 are met, 

b) the substance complies with the principles of classification as an organic peroxide or a self- 
reactive substance, type F (see SANS 10228), 

c) the substance is compatible with the material normally in contact with the substance during 
transport, 

d) the control and emergency temperatures (based on a non-insulated IBC), are determined 
(see clause 12.3.2.3), 

e) pressure and emergency relief devices are provided, if applicable (see 11.1.10, 11.1.14 and 
11.1.19), and 

f) any special requirements necessary for the safe transport of the substance are complied with. 

3 An organic peroxide or a self-reactive substance of type F that does not appear in this 
packing instruction, can be transported in an IBC if so approved by the competent 
authority. 


UN No. 


Organic peroxide 


Type of 
IBC 


Maximum 
quantity 

L 


Control 
temperature 

°C 


Emergency 
temperature 

°C 


3109 


ORGANIC PEROXIDE, TYPE F, LIQUID 


tert-Butyl hydroperoxide, cone. < 72 % 
in water 


31A 


1 250 


s 


s 


tert-Butyl peroxyacetate, cone. < 37 % in 
> 68 % diluent type A 


31A 
31HA1 


1 250 
1 000 


s 


s 


Tert-Butyl peroxybenzoate, not more 
than 32 % in diluent type A 


31A 


1 250 






tert-Butyl peroxy-3,5,5- 
trimethylhexanoate, cone. < 32 % in 
68 % diluent type B 


31A 
31HA1 


1 250 
1 000 


s 


s 


Cumyl hydroperoxide, cone. 
< 90 % in 3 10 % diluent type A 


31HA1 


1 250 


s 


s 


Dibenzoyl peroxide, cone. < 42 % as a 
stable dispersion in water 


31H1 


1 000 


s 


s 


Di-tert-butyl peroxide, cone. 
< 52 % in > 48 % diluent type B 


31A 
31HA1 


1 250 
1 000 


s 


s 


1 , 1 -Di-(tert-Butylperoxy)cyclohexane, 
not more than 37 % in diluent type A 


31A 


1 250 






1,1 , -Di-tert-butylperoxy) cyclohexane, 
cone. < 42 % in > 58 % diluent type A 


31H1 


1 000 


s 


s 



Amdtl 
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12.2 List of packing instructions (continued) 



1 


2 3 4 5 6 


IBC520 Packing Instruction (continued) 
IBC520 


1 


2 


3 


4 


5 


6 


UN 
No. 


Organic peroxide 


Type of 
IBC 


Maximum 
quantity 

L 


Control 
temperature 

°C 


Emergency 
temperature 

°C 


3109 


ORGANIC PEROXIDE, TYPE F, LIQUID 


Dilauroyl peroxide, cone. < 42 % stable 
dispersion in water 


31HA1 


1 000 


s 


s 


Isopropyl cumyl hydroperoxide, cone. 
< 72 % in > 28 % diluent type A 


31HA1 


1 250 


s 


s 


p-Menthyl hydroperoxide, cone. 
< 72 % in > 28 % diluent type A 


31HA1 


1 250 


s 


s 


Peroxyacetic acid, stabilized, 
cone. < 43 % 


31H1 

31HA1 

31A 


1 500 
1 500 
1 500 


s 


s 


3110 


ORGANIC PEROXIDE, TYPE F, SOLID 


Dicumyl peroxide, cone. > 52 % in 
< 52 % inert solid 


31A 
31H 
31HA1 


2 000 






3119 


ORGANIC PEROXIDE, TYPE F, LIQUID, TEMPERATURE CONTROLLED 


tert-Amyl peroxypivalate, not more than 
32 % in diluent type A 


31A 


1 250 


+10 


+15 


tert-Butyl peroxy-2-ethylhexanoate, cone. 
<_32 % in > 68 % diluent type B 


31HA1 
31A 


1 000 
1 250 


+30 
+30 


+35 
+35 


tert-Butyl peroxyneodecanoate, cone. 
< 32 % in > 68 % diluent type A 


31A 


1 250 





+10 


tert-Butyl peroxyneodecanoate, not more 
than 42% stable dispersion, in water 


31A 


1 250 


-5°C 


+5°C 


tert-Butyl peroxyneodecanoate, not more 
than 52%, stable dispersion, in water 


31A 


1 250 


-5°C 


+5°C 


tert-Butyl peroxypivalate, cone. 
< 27 % in > 73 % diluent type B 


31HA1 
31A 


1 000 
1 250 


+30 
+30 


+35 
+35 


Di-(2-neodecanoylperoxyisopropyl) 
benzene, not more than42 % stable 
dispersion, in water 


31A 


1 250 


-15 


-5 


3-Hydroxy-1 ,1-dimethylbutyl 
peroxyneodecanoate, not more than 
52%, stable dispersion, in water 


31A 


1 250 


-15 °C 


-5°C 


Cumyl peroxyneodecanoate, cone. < 
52 %, stable dispersion in water 


31A 


1 250 


S10 





Di-(4-tert-butylcyclohexyl) peroxy- 
dicarbonate, cone. < 42 %, stable 
dispersion in water 


31HA1 


1 000 


+30 


+35 


Dicetyl peroxydicarbonate, cone. 
< 42 %, stable dispersion in water 


31HA1 


1 000 


+30 


+35 


Dicyclohexylperoxydicarbonate, cone. 
< 42 %, stable dispersion in water 


31A 


1 250 


+ 15 


+20 


Di-(2-ethylhexyl) peroxydicarbonate, 
cone. < 62 %, stable dispersion in water 


31A 


1 250 


S15 


S5 


Dimyristyl peroxydicarbonate, cone. 
< 42 %, stable dispersion in water 


31HA1 


1 000 


+20 


+25 


Di-(3,5,5-trimethylhexanoyl) peroxide, 
cone. < 38 % in diluent type A 


31HA1 
31A 


1 000 
1 250 


+20 
+20 


+25 
+25 


Di-(3,5,5-trimethylhexanoyl) peroxide, 
cone. < 52 %, stable dispersion in water 


31A 


1 250 


+ 10 


+15 



Amdt 1 
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12.2 List of packing instructions (concluded) 



1 


2 3 4 5 6 


IBC520 Packing Instruction (conclude) IBC520 


1 


2 


3 


4 


5 


6 


UN No. 


Organic peroxide 


Type of 
IBC 


Maximum 
quantity 

L 


Control 
temperature 

°C 


Emergency 
temperature 

°C 


3119 


1,1,3,3- Tetramethylbutyl peroxyneo- 
decanoate, cone. < 52 %, stable 
dispersion in water 


31A 


1 250 


-5 


+ 5 


3120 


ORGANIC PEROXIDE, TYPE F, SOLID, TEMPERATURE CONTROLLED 


Additional requirements: 

1 An IBC intended for the transport of an organic peroxide or self-reactive substance shall be provided 
with (a) venting device(s). Under maximum filling conditions, the inlet to the pressure relief device(s) shall 
be sited in the vapour space of the IBC during transport. 

2 To prevent explosive rupture of metal IBCs and composite IBCs with complete metal casing, the 
emergency-relief devices shall be designed to vent all the decomposition products and vapours evolved 
during self-accelerating decomposition or during a period of less than one hour of complete fire-engulfment 
(see also 11.1.24 and 11.1.28). 

3 When an organic peroxide or a self-reactive substance is transported in an IBC in accordance with this 
packing instruction, the consignor shall ensure that 

a) the pressure relief device(s) and the emergency relief device(s) of the IBC are designed to take 
appropriate account of the self-accelerating decomposition of the organic peroxide or self-reactive 
substance, and of fire-engulfment, and 

b) when applicable, the control and emergency temperatures indicated are appropriate. In this regard the 
design, for example the insulation of the IBC, shall be taken into account. 

NOTE The control and emergency temperatures specified in this packing instruction are based on a non-insulated 
IBC. 



IBC620 



Packing instruction 



IBC620 



This packing instruction applies to UN No. 3291. 

A rigid, leakproof IBC is authorized, provided that the IBC conforms to the packing group II performance 
level (see 13.4) and that the requirements of 11.1.1 to 11.1.12 and 12.3.3 are met. 



Additional requirements: 

1 The IBC shall contain sufficient absorbent material to absorb the entire amount of liquid present in the IBC. 

2 The IBC shall be capable of retaining liquids. 

3 An IBC intended to contain sharp objects such as broken glass and needles shall be resistant to 
puncture. 
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12.3 Additional special packing provisions 

12.3.1 Explosives of class 1 

IBCs intended for the transport of explosives of class 1 shall meet the test requirements (see 13.4) 
for packing group II. 

12.3.2 Self-reactive substances of division 4.1 and organic peroxides of division 5.2 

12.3.2.1 General 

12.3.2.1.1 Organic peroxides and self-reactive substances shall be classified in accordance with 
SANS 10228. 

12.3.2.1.2 The organic peroxides specifically indicated in packing instruction IBC 520 shall be 
transported in the IBCs specified. 

12.3.2.1.3 An organic peroxide or a self-reactive substance of type F can be transported in an IBC 
when, on the basis of the appropriate tests (see paragraph 2 of packing instruction IBC 520), the 
competent authority is satisfied that such transport can be safely conducted. 

12.3.2.1.4 Where a number of IBCs, containing self-reactive substances or organic peroxides, are 
assembled in a freight container, a closed transport vehicle or a closed rail wagon, the total quantity 
of substance and the stacking arrangements shall not create an explosion hazard. 

12.3.2.1.5 All self-reactive substances and organic peroxides shall be protected from direct sunlight 
and sources of heat. Where applicable, the IBC shall be fitted with pressure relief devices and 
emergency relief devices (see 11.1.24 and 11.1.28). The IBCs shall be stored in adequately 
ventilated areas. 

12.3.2.1.6 Certain self-reactive substances and organic peroxides can only be transported under 
conditions where the temperature is controlled. 

12.3.2.2 Control temperature 

12.3.2.2.1 The control temperature is the maximum temperature at which a self-reactive substance 
and an organic peroxide can be safely transported, handled and stored. The immediate 
surroundings of an IBC shall not exceed 55 °C and shall attain this temperature for only a relatively 
short time during each period of 24 h. 

12.3.2.2.2 Temperature control might be needed if a self-reactive substance or an organic peroxide 
that is not normally temperature controlled, is subjected to a temperature exceeding 55 °C. 

12.3.2.2.3 The control temperatures at which a self-reactive substance or an organic peroxide can 
be safely transported, handled and stored are given in table 7. 

12.3.2.3 Emergency temperature 

The emergency temperature is the temperature at which, in the event of loss of temperature control, 
the necessary emergency procedures shall be implemented. The emergency temperatures for self- 
reactive substances and organic peroxides are given in table 7. 
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12.3.2.4 Self-accelerating decomposition temperature (SADT) 

12.3.2.4.1 The SADT of a substance is the lowest temperature at which self-accelerating 
decomposition occurs during transport, handling and storage. The SADT of a substance shall be 
determined in accordance with Test Series H of the United Nations' Manual of Tests and Criteria in 
order to ascertain whether the substance needs to be subjected to temperature control. 

12.3.2.4.2 The control and emergency temperatures are derived from the SADT by using table 6. 

Table 6 — Derivation of control and emergency temperatures 



1 


2 


3 


SADT 


Control temperature 


Emergency 
temperature 


<20°C 

> 20 °C < 35 °C 

>35°C 


20 °C below SADT 
15 °C below SADT 
10 °C below SADT 


10 °C below SADT 

10 °C below SADT 

5 °C below SADT 



12.3.3 Infectious substances of division 6.2 

12.3.3.1 IBCs intended for the transport of liquid infectious substances shall have resistance to the 
internal pressure that might develop under normal conditions of transport. 

12.3.3.2 Before an empty IBC is returned to the consignor, or sent elsewhere, it shall be thoroughly 
disinfected or sterilized and any label or marking indicating that the IBC had contained an infectious 
substance shall be removed or obliterated. 

12.3.4 Radioactive materials of class 7 

IBCs intended for the transport of radioactive material with a subsidiary risk shall fully comply with 
the requirements of clause 11, as appropriate, as well as the applicable requirements for that 
subsidiary risk (see SANS 10228). 

13 Test requirements for IBCs 
13.1 Design type testing 

13.1.1 The design type of each IBC shall be tested by a test station (see 3.1.29 and 4.1) in order 
to establish whether or not it complies with the requirements of this standard. 

13.1.2 Tests shall be successfully performed on each IBC design type before such an IBC can be 
used for the transport of dangerous substances. 

13.1.3 The design type of an IBC is defined by the design, size, material, wall thickness, manner of 
construction and means of filling and discharging. An IBC subjected to various surface treatments, 
for example painting and galvanization, and also an IBC of dimensions less than those of design 
type, are included in the definition of design type. 

13.1.4 Notwithstanding the requirements of 13.1.3, the competent authority can nevertheless 
authorize the selective testing of an IBC that differs only in minor respects from a type already 
tested, for example a slight reduction in external dimensions. 
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13.1.5 Tests shall be repeated on production samples at intervals as stipulated in 7.2. For the 
periodic inspections on fibreboard IBCs, preparation at ambient conditions may be deemed 
equivalent to the requirements of 13.2.1. 

13.1.6 The competent authority can at any time require proof, by testing in accordance with this 
standard, that serially produced IBCs meet the requirements of the design type tests. 

13.1.7 If a detachable pallet is used in the tests, the test report (see 13.4.10), shall include a 
technical description of the pallet used. 

13.1.8 Design type tests shall be carried out on an IBC as prepared for transport. The IBC shall be 
filled as indicated for the relevant tests. For testing purposes, substances to be transported may be 
replaced by non-dangerous substances, provided that the physical properties (mass, grain size, 
etc.) of the substitute are such that the testing will have a similar effect on the IBC being tested. In 
order to achieve the desired load mass in an IBC intended for the transport of solids, it is 
permissible to use added weights such as small bags of sand or lead shot so placed that the centre 
of gravity is not unduly shifted and the tests results are not otherwise affected. 

13.1.9 When a liquid substitute is used in the drop test (see 13.4.6.), such a liquid shall have a 
relative density and viscosity similar to that of the liquid intended to be transported. It is permissible 
to use water for the drop test, provided that: 

a) the liquid to be transported has a relative density not exceeding 1,2 and the drop height as 
indicated in table 8 is applied; or 

b) the liquid to be transported has a relative density exceeding 1,2 and the drop height is calculated 
on the basis of the relative density d of the liquid intended for transport, rounded off to the first 
decimal point (see table 9). 

13.1.10 Sufficient IBCs per design type (one specimen for each test) shall be subjected to, and 
shall pass, all the required tests carried out in the order listed in table 7 and described in 13.4.1 to 
13.4.9. The specimens shall be 

a) marked with a test reference number that shall be entered on the test report (see 13.4.10), 

b) individually weighed to establish the tare or filled mass, and 

c) examined for damage that might invalidate tests, in which event the IBC shall be replaced by 
another specimen of the same design type. 

13.1.11 Notwithstanding the requirements of 13.1.10, with the approval of the competent authority 
and provided that the validity of the test results is not affected, several design type tests may be 
performed on one specimen. 

13.1.12 The leakproofness test and hydraulic pressure test are not required for 

a) metal IBCs of types 1 1 A, 1 1 B and 1 1 N, 

b) rigid plastics IBCs of types 1 1 H1 and 1 1 H2, and 

c) composite IBCs of types 11HZ1 and 11HZ2. 
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13.2 Preparation of IBCs for testing 

13.2.1 Paper IBCs, fibreboard IBCs and composite IBCs with fibreboard outer casings shall be 
conditioned for at least 24 h at a controlled temperature and relative humidity. One of the following 
three options shall be chosen: 

a) a temperature of 23 °C ± 2 °C and a relative humidity of 50 % ± 2 % (preferred); 

b) a temperature of 20 °C ± 2 °C and a relative humidity of 65 % ± 2 %; or 

c) a temperature of 27 °C ± 2 °C and a relative humidity of 65 % ± 2 %. 

NOTE Average values should fall within these limits. Short-term fluctuations and measurement limitations can 
cause individual measurements of the relative humidity to vary up to 5 % without significant impairment of test 
reproducibility. 

13.2.2 Steps shall be taken to ascertain whether the plastics material used in the manufacture of 
rigid plastics IBCs (31 H1 and 31 H2) and composite IBCs (31HZ1 and 31HZ2) complies with the 
requirements of 1 1 .5 and 1 1 .6, respectively. 



Table 7 — Design type tests for IBCs and sequential order (see 13.1.10) 



Amdtl 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


Type of IBC 


Required and sequential order 


Vibra- 
tion 


Bottom 

lift 


Top 

lift 3 


Stacking" 


Leak- 
proofness 


Hydraulic 
pressure 


Drop 


Tear 


Topple 


Righting 


Metal 






















11A, 11B, 11N 


- 


1st 3 


2nd 


3rd 


- 


- 


4th e 


- 


- 


- 


21A, 21B, 21N 


- 


1st 3 


2nd 


3rd 


4th 


5th 


6th 


- 


- 


- 


31A, 31B, 31N 


1st 


2nd 3 


3rd 


4th 


5th 


6th 


7th 


- 


- 


- 


Flexible" 


- 


- 


X e 


X 


- 


- 


X e 


X 


X e 


X 


Rigid plastics 






















11H1, 11H2 


- 


1st 3 


2nd 

a 


3rd 


- 


- 


4th e 


- 


- 


- 


21H1.21H2, 


- 


1st 3 


2nd 


3rd 


4th 


5th 


6th 


- 


- 


- 


31H1.31H2 


1st 


2nd 3 


3rd 


4th 


tth 


6th 


7th 


- 


- 


- 


Composite 






















11HZ1, 11HZ2 


- 


1st 3 


2nd 

a 


3rd 


- 


- 


4th e 


- 


- 


- 


21HZ1.21HZ2, 


- 


1st 3 


2nd 


3rd 


4th 


5th 


6th e 


- 


- 


- 


31HZ1.31HZ2 


1st 


2nd 3 


3rd 


4th 


tth 


6th 


7th e 


- 


- 


- 


Fibreboard 
11G 


- 


1st 


- 


2nd 


- 


- 


3rd 


- 


- 


- 


Wooden 

11C, 11D, 11F 


- 


1st 


- 


2nd 


- 


- 


3rd 


- 


- 


- 


3 When an IBC is designed for this method of handling. 

b When an IBC is designed to be stacked. 

c When an IBC is designed to be lifted from the top or from the side. 

d An IBC that has passed one test may be used for other tests, in any order. 

8 Another IBC of the same design type can be used for the drop test. 

f Another IBC of the same design may be used for the vibration test. Amdt 1 
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13.3 Compatibility and permeation test 

13.3.1 To prove sufficient chemical compatibility of the plastics material used in the manufacture of 
an IBC, a rigid plastics IBC (31 H1 and 31 H2) and a composite IBC (31HZ1 and 31HZ2) may be 
subjected to a preliminary test over a long period of time, for example 

a) Test method 1 : 180 d at temperature not lower than 18° C, 

b) Test method 2: 28 d at temperature not lower than 50° C, 

c) Test method 3: 14 d at temperature not lower than 60° C. 

13.3.2 During this time the IBC should remain filled with the substance that it is intended to 
contain, or with a substance that is known to have at least as severe a stress-cracking, weakening 
or molecular degradation effect on the plastics material in question. After completion of the storage 
period, the IBC shall be subjected to the applicable tests given in table 8. 

13.3.3 Regardless of which test method is used, at least three containers shall be tested for each 
combination of hazardous material, size and design of container. Fill containers to rated capacity 
with the specific hazardous material (at the concentration to be transported) and close as for 
shipment. For the first and last 24 h of storage under the selected test method, place the containers 
with closures downwards. Place containers fitted with a vent with closures downwards for five 
minutes only. 

13.3.4 Where it is not practicable to use full size containers, 500 ml_ containers may be used for 
test methods 2 and 3. The 500 ml_ container shall be manufactured by the same process as the 
larger container (for example, using the same method of molding and processing temperatures) and 
be made of identical resins, pigments and additives. 

1 3.3.5 Determine the mass of the filled container or net mass of the contents both before and after 
storage under the selected test method. The rate of permeation is determined from the loss of 
contents, during the conduct of the test, expressed as a percentage of the original weight. 

13.3.6 After completion of the compatibility test and permeation test, drain, rinse and fill to rated 
capacity with water at ambient temperature and perform the drop test in accordance with 1 3.4.6. 

13.3.7 Each of the following constitute test failure: 

a) Visible evidence of permanent deformation due to vapour pressure build-up, or collapse of walls, 
deterioration, swelling, crazing, cracking, excessive corrosion, oxidization, embrittlement, 
leakage, rupture or other defects likely to cause premature failure or a hazardous condition. 

b) For toxic substances (see SANS 10228), a rate of permeation in excess of 0.5 % determined 
over the test period. For all other hazardous materials, a rate of permeation in excess of 2,0 % 
determined over the test period. 

13.3.8 Where the behaviour of the plastics material has been established by other means, at least 
demonstrably equivalent, the compatibility test may not need to be carried out. However, such other 
means shall be at least equivalent to the compatibility test and shall be approved by the competent 
authority. 
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13.4 Performance testing 

13.4.1 Bottom lift test 

13.4.1.1 Applicability 

The bottom lift test is applicable to all types of IBC fitted with means for mechanical lifting from the 
base of the IBC. 

NOTE The test is not applicable to flexible IBCs. 

13.4.1.2 Apparatus 

Fork-lift truck that has fork tines of width 100 mm or 120 mm. 

13.4.1.3 Preparation 

In addition to the preparations required by 13.2, fill the IBC to 1,25 times its maximum permissible 
gross mass and distribute the load evenly. 

13.4.1.4 Procedure 

13.4.1.4.1 Insert the tines of the fork-lift truck into the fork pockets (if provided) to a depth equal to 
75 % of the base dimension in the direction of entry. 

13.4.1.4.2 If fixed entry positions are not provided, space the tines apart such that the space 
between them equals 75 % of the base dimension on the side of entry. Insert the tines to a depth 
equal to 75 % of the base dimension in the direction of entry. 

13.4.1.4.3 Raise and lower the IBC twice. Repeat the test to include all possible positions of entry. 

13.4.1.5 Acceptance criteria 

There shall be no 

a) permanent deformation which renders the IBC unsafe for transport. This criterion includes the 
pallet base of a fibreboard IBC, a wooden IBC and a composite IBC with plastics inner 
receptacle, nor 

b) loss of contents. 

13.4.2 Top lift test 

13.4.2.1 Applicability 

The top lift test is applicable to all types of IBC fitted with devices for mechanical lifting from the top 
and also to flexible IBCs designed to be raised from the side. 

13.4.2.2 Preparation 

13.4.2.2.1 In addition to the preparations required by 13.2, fill 

a) a metal IBC, a rigid plastics IBC and a composite IBC with a plastics inner receptacle, to twice its 
maximum permissible gross mass, and 

b) a flexible IBC to six times its maximum permissible gross mass. 
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13.4.2.2.2 Ensure that the load is evenly distributed. 

13.4.2.3 Procedure 

13.4.2.3.1 Metal and flexible IBCs: Lift the IBC clear off the ground by its top lift devices in the 
manner for which it is designed. Maintain the position for 5 min. Other methods of testing at least 
equally effective may also be used for a flexible IBC. 

NOTE Flexible IBCs can be tested by other methods, provided that they are equally effective. 

1 3.4.2.3.2 Rigid plastics IBCs and composite IBCs: Lift the IBC clear off the ground by its top lift 
devices for a period of 5 min, each time as follows: 

a) suspend the IBC in turn from each pair of diagonally opposite top lift devices, with the hoisting 
forces applied vertically upwards; and 

b) suspend the IBC in turn from each pair of diagonally opposite top lift devices, with the hoisting 
forces applied upwards towards the centre of the IBC at 45° to the vertical. 

13.4.2.4 Acceptance criteria 

13.4.2.4.1 For metal, rigid plastics and composite IBCs: The IBC remains safe for normal 
conditions of transport, there is no observable permanent deformation of the IBC, including the base 
pallet, if any, and no loss of contents. 

13.4.2.4.2 For flexible IBCs: No damage to the IBC or its lifting devices which renders the IBC 
unsafe for transport or handling, and no loss of contents. 

13.4.3 Stacking test 

13.4.3.1 Applicability 

The stacking test is applicable to all types of IBC designed to be stacked. 

13.4.3.2 Preparation 

13.4.3.2.1 In addition to the preparations required by 13.2, fill the IBC to its maximum permissible 
gross mass. If the specific gravity of the product being used for testing makes it impractical to reach 
the maximum permissible load, the IBC shall be additionally loaded so that it is tested at its 
maximum permissible gross mass. 

13.4.3.2.2 Ensure that the load is evenly distributed. 

13.4.3.3 Procedure 

13.4.3.3.1 Place the IBC on its base on a level and firm surface. 

13.4.3.3.2 Subject the IBC to an evenly distributed superimposed test load (see 3.1.29) of 1,8 times 
the combined maximum permissible gross mass of the number of similar IBCs that can be stacked 
on top of the IBC during transport. Apply the superimposed test load by one of the following 
methods: 

a) on top of the test IBC, stack one or more IBCs of the same type as the test IBC, filled to the 
maximum permissible gross mass; or 

b) place the IBC in a stacking machine with guided platens; or 

c) place a rigid plate, or a reproduction of the top of the IBC, on top of the IBC resembling the 
superimposed test load with suitable mass pieces evenly placed on top of the plate. 
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13.4.3.3.3 Subject the IBC to the test load for a period of at least: 

a) 5 min for a metal IBC; 

b) 28 d at 40 °C for a rigid plastics IBC of types 11H2, 21 H2 and 31 H2, and a composite IBC 
with a plastics outer casing which bears the stacking load, for example, 11HH1, 11HH2, 21HH1, 
21HH2, 31HH1 and 31HH2; and 

c) 24 h for a flexible, a fibreboard, a wooden and a composite IBC other than those mentioned in 
(b) above. 

13.4.3.4 Acceptance criteria 

13.4.3.4.1 For IBCs other than flexible IBCs there shall be no 

a) permanent deformation which renders the IBC, including the base pallet, unsafe for transport, 
and 

b) loss of contents. 

13.4.3.4.2 For flexible IBCs there shall be no 

a) deterioration of the body which renders the IBC unsafe for transport, nor 

b) loss of contents. 

13.4.4 Leakproofness test 

13.4.4.1 Applicability 

The leakproofness test is applicable to all types of IBC designed for liquids or for solids filled or 
discharged under pressure. 

13.4.4.2 Preparation 

13.4.4.2.1 In addition to the preparations required by 13.2, replace a vented closure by a tight 
closure and plug any hole provided for a pressure relief device. 

13.4.4.2.2 In the case of an insulated metal IBC, carry out the test before fitting any thermal 
insulation equipment. 

NOTE For the leakproofness test, the IBC need not have its closures fitted. The inner receptacle of a 
composite IBC may be tested without the outer casing, provided that the test results are not affected. 

13.4.4.3 Procedure 

13.4.4.3.1 Apply an internal air pressure of at least 20 kPa (gauge) to the IBC under test for at least 
10 min. 

13.4.4.3.2 Determine whether the IBC is airtight by means of a suitable method such as an air- 
pressure differential test, or by immersing the IBC in water or, for metal IBCs, coat the seams and 
joints with a soap solution. In the latter case, apply a correction factor to compensate for the 
hydrostatic pressure. Amdt 1 
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13.4.4.4 Acceptance criteria 

There shall be no leakage of air from the IBC. 
13.4.5 Hydraulic pressure test 

13.4.5.1 Applicability 

The hydraulic pressure test is applicable to all types of IBC designed for liquids or for solids that are 
filled and discharged under pressure. 

13.4.5.2 Preparation 

13.4.5.2.1 In addition to the preparations required by 13.2, replace a vented closure by a tight 
closure and plug any hole provided for a pressure relief device. 

13.4.5.2.2 In the case of an insulated metal IBC, carry out the test before fitting any thermal 
insulation equipment. 

13.4.5.3 Procedure 

13.4.5.3.1 Apply the applicable hydraulic pressure given in 13.4.5.3.2 or 13.4.5.3.3 for at least 
10 min. Ensure that the IBC is not in any way restrained during the test. 

13.4.5.3.2 Apply the following gauge pressures for metal IBCs: 

a) 21 A, 21 B and 21 N - 250 kPa for packing group I solids; 

b)21A, 21 B, 21 N, 31 A, 31 Band 31 N -200 kPa for packing groups II and III substances; and 

c) additional for 31 A, 31 B and 31 N - 65 kPa. This test shall be performed before the 200 kPa 

test in 13.4.5.3.2(b). 

13.4.5.3.3 Apply the following gauge pressures for a rigid plastics IBC or a composite IBC: 

a) 21H1.21H2, 21HZ1 and21HZ2 - 75 kPa; 

b) 31 H1, 31 H2, 31HZ1 and 31HZ2 -the greater of the two values, as determined by 

13.4.5.3.3(b)(1) and 13.4.5.3.3(b)(2): 

1) the first value is determined by 

(i) the total gauge pressure measured in the IBC, namely the vapour pressure of the filling 
substance plus the partial pressure of air or other inert gases, minus 100 kPa at 55 °C 
and multiplied by a safety factor of 1 ,5, at a filling temperature of 15 °C, as represented 
by the formula: 

Ph = (V g( 55)-100)x 1,5, or 

(ii) 1 ,75 times the vapour pressure of the substance intended for transport at a temperature 
of 50 °C, minus 100kPa, but with a minimum test pressure of 100 kPa, as presented by 
the formula: 

Ph = (V a( 50)><1,75)-100,or 
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(iii) 1,5 times the vapour pressure of the substance intended for transportation at a 
temperature of 55 °C, but within a minimum pressure of 100 kPa, as represented by 
the formula: 

Ph=(Vb(55)Xl,5)-100 

where 

P h is the hydraulic test pressure (gauge), in kilopascals; 

Vg(55) is the vapour pressure of the filling substance and the partial pressure of air or other 
inert gases, in kilopascals; 

V a( 50) is the vapour pressure of the substance at a temperature of 50 °C, in kilopascals; 

Vb( 55) is the vapour pressure of the substance at a temperature of 55 °C, in kilopascals. 

2) the second value is determined by twice the static pressure of the substance intended for 
transport with a minimum of twice the static pressure of water. 

13.4.5.4 Acceptance criteria 

13.4.5.4.1 Metal IBCs 

13.4.5.4.1.1 Type 21A, 21B, 21N, 31A, 31B and 31N 

No leakage shall occur when the IBC is subjected to the test pressure specified in 13.4.5.3.2(a) or 
(b). 

13.4.5.4.1.2 Type 31A, 31 Band 31 N 

Neither leakage nor permanent deformation which renders an IBC unsafe for transport shall occur 
when the IBC is subjected to the test pressure specified in 13.4.5.3.2(c). 

13.4.5.4.2 Rigid plastics and composite IBCs 

Neither leakage nor permanent deformation which renders a rigid plastics IBC and a composite IBC 
unsafe for transport shall occur. 

13.4.6 Drop test 

13.4.6.1 Applicability 

The drop test is applicable to all types of IBC. 

13.4.6.2 Preparation 

13.4.6.2.1 In addition to the preparations required by 13.2, replace a vented closure by a tight 
closure and plug any hole provided for a pressure relief device. 

13.4.6.2.2 Ensure that the viscosity and density of a substitute liquid substance are similar to those 
of the liquid to be transported (see also 13.1.9). 
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13.4.6.2.3 Fill a metal, rigid plastics and composite IBC to at least 

a) 95 % of its capacity for solids, and 

b) 98 % of its maximum capacity for liquids. 

13.4.6.2.4 Fill a flexible IBC to the maximum permissible gross mass. Ensure that the contents are 
evenly distributed. 

13.4.6.2.5 Fill a fibreboard and a wooden IBC to at least 95 % of its maximum capacity. 

13.4.6.2.6 Condition a plastics IBC and a composite IBC with a plastics inner receptacle, together 
with their contents, for at least 24 h at a temperature of at least -18 °C. Prevent solidification of the 
contents, when necessary, by the addition of anti-freeze. The conditioning may be waived in the 
case of plastics materials that are known to have sufficient ductility and tensile strength at a 
temperature of approximately -18 °C. 

13.4.6.3 Procedure 

13.4.6.3.1 Drop the IBC on its base onto a non-resilient, horizontal, flat, massive and rigid surface 
in such a manner as to ensure that the point of impact is that part of the base of the IBC considered 
to be the most vulnerable. Amdtl 



Table 8 — Drop heights for IBCs that contain 
substances of relative density not exceeding 1,2 



1 


2 


3 


Drop height 

m 


Packing group I 


Packing group II 


Packing group III 


1,8 


1,2 


0,8 



Table 9 — Drop heights for IBCs that contain substances of 
relative density exceeding 1,2 



1 


2 


3 


Drop height 

m 


Packing group I 


Packing group II 


Packing group III 


Relative density * 1,5 


Relative density * 1 ,0 


Relative density * 0,67 
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13.4.6.3.2 IBCs of 0.45 m 3 or less capacity shall also be dropped: 

a) a metal IBC - on the most vulnerable part other than that part of the base tested in the first drop; 

b) a flexible IBC - on the most vulnerable side; 

c) a rigid plastics, a composite, a fibreboard and a wooden IBC - flat on a side, flat on the top 
and on a corner. 

NOTE The same or different IBCs can be used for each drop. 

13.4.6.4 Acceptance criteria 

a) Metal IBCs: no loss of contents; 

b) Flexible IBCs: no loss of contents. A slight discharge, for example, from closure or stitch holes, 
upon impact shall not be considered to be a failure of the IBC provided that no further leakage 
occurs after the IBC has been raised clear of the ground; 

c) Rigid plastics, composite, fibreboard and wooden IBCs: no loss of contents. A slight 
discharge from closure upon impact shall not be considered to be a failure of the IBC provided 
that no further leakage occurs. 

d) All IBCs: no damage which renders the IBC unsafe to be transported for salvage or for disposal, 

and no loss of contents. In addition, the IBC shall be capable of being lifted by an appropriate 
means until clear of the floor for five minutes. Amdt 1 

13.4.7 Topple test 

13.4.7.1 Applicability 

The topple test is applicable to all types of flexible IBC. 

13.4.7.2 Preparation 

In addition to the preparations required by 13.2, fill the IBC to its maximum permissible gross mass 
and to at least 95 % of its capacity. Ensure that the contents are evenly distributed. 

13.4.7.3 Procedure 

13.4.7.3.1 Place the IBC on a platform at a height equal to the relevant topple height specified in 
table 10. 

13.4.7.3.2 Slowly topple the IBC and cause it to fall on its top on a smooth, solid, horizontal surface 
below the platform. 

Table 10 — Topple heights 



1 


2 


3 


Topple height 

m 


Packing group I 


Packing group II 


Packing group III 


1,8 


1,2 


0,8 
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13.4.7.4 Acceptance criteria 

No loss of contents shall occur. A slight discharge from a closure (or stitch holes) upon impact shall 
not be considered to be a failure of the IBC, provided that no further leakage occurs after the IBC 
has been raised clear off the ground. 

13.4.8 Tear test 

13.4.8.1 Applicability 

The tear test is applicable to all types of flexible IBC. 

13.4.8.2 Preparation 

In addition to the preparations required by 13.2, fill the IBC to its maximum permissible gross mass 
and to at least 95 % of the IBC's capacity. Ensure that the load is evenly distributed. 

13.4.8.3 Procedure 

13.4.8.3.1 Place the IBC on a flat horizontal surface. 

13.4.8.3.2 By means of a sharp knife, make a 100 mm cut at an angle 45° to the longitudinal axis of 
the IBC in the centre of a sidewall of the IBC. Ensure that the cut completely penetrates the 
sidewall. 

13.4.8.3.3 Apply a superimposed load to the IBC equivalent to twice the maximum permissible 
gross mass for at least 5 min. 

13.4.8.3.4 Remove the superimposed load and lift the IBC clear off the ground and maintain it in 
that position for at least 5 min. 

13.4.8.4 Acceptance criteria 

The cut shall not propagate more than 25 % of its original length. 

13.4.9 Righting test 

13.4.9.1 Applicability 

The righting test is applicable to all types of flexible IBC designed to be lifted from the top or side. 

13.4.9.2 Preparation 

In addition to the preparations required by 13.2, fill the IBC to its maximum permissible load. Ensure 
that at least 95 % of its capacity, by volume, is occupied by the lading and that the load is evenly 
distributed. 

NOTE If no apparent damage occurred to the flexible IBC during the topple test, the same specimen may be 
used for the righting test. 
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13.4.9.3 Procedure 

13.4.9.3.1 Place the IBC on its side. 

13.4.9.3.2 Attach a hoisting device (overhead hoist or fork-lift truck) to the lifting device if only one 
lifting device is provided. If the IBC has more than one lifting device, attach the hoisting device to 
half the lifting devices by means of a suitable spreader. 

13.4.9.3.3 Lift the IBC at a speed of at least 0,1 m/s to an upright position, clear off the floor. 

13.4.9.4 Acceptance criteria 

No damage to the IBC or its lifting devices which renders the IBC unsafe for transportation or 
handling shall occur. 

13.4.10 Vibration test 

13.4.10.1 Applicability 

For all IBCs used for liquids, as a design type test. 

NOTE: This test applies to design types for IBCs manufactured as from 1 January 201 1 . 

13.4.10.2 A sample IBC shall be selected at random and shall be fitted and closed as for transport. 
The IBC shall be filled with water not to not less than 98% of its maximum capacity. 

13.4.10.3 Test method and duration 

13.4.10.3.1 The IBC shall be placed in the centre of the test machine platform with a vertical 
sinusoidal, double amplitude (peak-peak displacement) of 25 mm ± 5 %. If necessary, restraining 
devices shall be attached to the platform to prevent the specimen from moving horizontally off the 
platform without restricting vertical movement. 

13.4.10.3.2 The test shall be conducted for one hour at a frequency that causes part of the base of 
the IBC to be momentarily raised from the vibrating platform for part of each cycle to such a degree 
that a metal shim can be completely inserted internally at, at least, one point between the base of 
the IBC and the test platform. The frequency may need to be adjusted after the initial set point to 
prevent the packaging from going into resonance. Nevertheless, the test frequency shall continue to 
allow placement of the metal shim under the IBC as described in this paragraph. The continuing 
ability to insert the metal shim is essential to passing the test. The metal shim used for this test shall 
be at least 1.6 mm thick, 50 mm wide, and be of sufficient length to be inserted between the IBC 
and the test platform a minimum of 100 mm to perform the test. Amdt 1 

13.4.10.4 Criteria for passing the test 

No leakage or rupture shall be observed, in addition, no breakage or failure of structural 
components, such as broken welds or failed fastenings, shall be observed. 
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13.4.11 Test report 

13.4.11.1 A test report containing at least the following particulars shall be drawn up and shall be 
available to the users of the IBC: 

a) Name and address of the test facility 

b) Name and address of applicant (where appropriate) 

c) A unique test report identification 

d) Date of the test report 

e) Manufacturer of the IBC 

f) Description of the IBC design type (e.g. dimensions, materials, closures, thickness, etc.) method 
of manufacture (e.g. blow moulding) and which may include drawing (s) and/or 
photograph(s) 

g) Maximum capacity 

h) Characteristics of test contents, e.g. viscosity and relative density for liquids and particle 
size for solids 

i) Test description and results 

j) The test report shall be signed with the name and status of the signatory 

13.4.11.2 The test report shall contain statements that the IBC prepared as for transport was tested 
in accordance with the appropriate requirements of this chapter and that the use of other packaging 
methods or components may render it invalid. A copy of the test report shall be available to the 
competent authority. Amdt 1 

14 Marking and labelling for transport 
14.1 Hazard labels (see table 11) 

14.1.1 The hazard labels shall be in the form of a square, set at an angle of 45° (diamond shaped), 
and of dimensions at least 100 mm x 100 mm. A hazard label shall have a line that is of the same 
colour as the symbol, 12,5 mm inside the edge and running parallel with it. For hazard labels of 
other sizes, the distance of the line from the edge shall be increased or decreased in proportion to 
the size of the label. 

NOTE The same hazard labels are used for both primary and subsidiary risks. 

14.1 .2 A hazard label is divided into halves. The upper half of the label is reserved for the pictorial 
symbol and the lower half for the text and for the class or subclass number and the compatibility 
group, as appropriate. 

14.1.3 Hazard labels shall be affixed on a surface of constrasting colour. 
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14.1.4 The colours and symbols on hazard labels shall visually match colour reference numbers: 

a) orange — Pantone 151 or NCS S 0570-Y50; 

b) red — Pantone 1 92 or NCS S 0580-Y90R; 

c) green — Pantone 361 or NCS S 1565-G; 

d) blue — Pantone 300 or NCS S 2065-B; and 

e) yellow — Pantone 109 or NCS S 0570-G90Y. 

In case of dispute, the NCS colours shall take precedence. 

NOTE The NCS colour chart is available from Colour Centre SA, Postnet Suite 50, Private Bag X9, Melville 
21 09, Fax (011) 482-541 9 and e-mail ncscolour@iafrica.com. 

14.1.5 Hazard labels shall comply with the depictions in table 12 and shall be of size not less than 
that specified in 14.1.1, relative to the size of IBC to which they are applied. 

14.1 .6 It is the responsibility of the manufacturer of the IBC to make a provision for a facility on the 
IBC for transport information. The supplier, the manufacturer, the distributor or the importer 
responsible for filling the IBC shall affix the correct marking and labelling information for transport on 
the IBC. 

14.2 Transport information 

In addition to the markings required in 10.1 and 10.2, each IBC presented for the transport of 
dangerous goods shall have the following information legibly and durably marked or displayed on its 
external surfaces (see also 14.3): 

a) the proper shipping name of the substance contained in the IBC (see 3.1.20 and SANS 10228); 

b) the applicable United Nations number of the substance (see 3.1.30 and SANS 10228); 

c) the applicable hazard label(s); 

d) if the IBC contains an environmentally hazardous substance (see 14.5.2) it shall display the 
environmentally hazardous pictogram illustrated in figure 1; 

e) if the IBC contains a marine pollutant (see 14.5.3), it shall display the marine pollutant pictogram 
illustrated in figure 2; and 

f) the name and address of the packer, agent or consignor. 

14.3 Location of marking and hazard labels 

An IBC of capacity more than 450 L shall be marked and labelled on two opposite sides in a 
location as to be visible when the IBC is stacked. To save space, the right-hand corner of one 
hazard label may overlap the adjacent corner of a hazard label indicating the subsidiary risk, 
provided that none of the written information on a hazard label is obscured. 
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14.4 Durability of marking and labels 

Marking and labels applied to an IBC shall, on contact with its contents, remain legible and shall be 
capable of being immersed in water at ambient temperature for 4 h continuously. If, after such 
immersion and after subsequent drying, all the printing is still clearly legible, no significant colour 
change has taken place and the label remains affixed to the IBC, the marking and label shall be 
deemed to have passed the test. 

14.5 Additional labelling 

14.5.1 General 

Additional labelling that indicates the precautions to be taken during transport, handling and storage 
of an IBC, should be displayed on the IBC, if appropriate, for example, a label depicting an umbrella 
indicating that the IBC shall be kept dry. 

14.5.2 Environmental hazards 

An IBC that contains an environmentally hazardous substance assigned to UN No. 3077 or UN 
No. 3082 in accordance with the classification criteria of SANS 10228 shall, in addition to the 
Class 9 hazard label, be durably marked with the pictogram for environmentally hazardous 
substances (see figure 1). 

The pictogram for environmentally hazardous substances shall have the symbol and lines in black 
on a white background. The dimensions of the pictogram shall be 100 mm * 100 mm. 




Figure 1 — Pictogram for environmentally hazardous substances 
14.5.3 Marine pollutants 

14.5.3.1 An IBC that contains a marine pollutant (see 3.1.15 and B.2 of SANS 10228:2006) shall, in 
addition to the relevant hazard class and division label, be durably marked with the marine pollutant 
pictogram as illustrated in figure 2. The pictogram shall be applied adjacent to the hazard label(s) or 
by itself (see 14.3). 

14.5.3.2 A marine pollutant label shall be in a contrasting colour to that of an IBC. If the marine 
pollutant pictogram is affixed as a sticker, the symbol, lettering and lines shall be in black on a white 
background. 

14.5.3.3 A marine pollutant pictogram shall be in the form of a half diamond with sides of length at 
least 100 mm. 
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Drg.1i.180 

Figure 2 — Marine pollutant label 
Table 11 — International hazard labels 



1 



Class, division or 
subsidiary risk 



Hazard label 



1.1, 1.2, or 1.3 




(See NOTES 1 and 2) 



1.4 




(See NOTE 2) 



1.5 




(See NOTE 2) 



1.6 




(See NOTE 2) 



NOTE 1 Insert the division for explosives (see SANS 10228), in the space marked * *. To 
be left blank if explosive is the subsidiary risk. 

NOTE 2 Insert the compatibility group (see SANS 10228), in the space marked *, denoted 
by a letter A to N (excluding I and M) and S as indicated in SANS 1 0228. To be left blank if 
explosive is the subsidiary risk. 
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Table 1 1 (continued) 



1 



Class, division or 
subsidiary risk 



Hazard label 



2.1 





2.2 





^W 



2.3 






4.1 




4.2 
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1 



Class, division or 
subsidiary risk 



Hazard label 



4.3 





5.1 




5.2 






(See NOTE 3) 



6.1 




6.2 





NOTE 3 The yellow label with the flame over the circle can be used in conjunction with the 
label with the red upper half and the yellow bottom half until 1 January 201 1 , from which 
time the use of the latter label will be obligatory. 
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Table 1 1 (concluded) 



1 



Class, division or 
subsidiary risk 



Hazard label 






Drg.492a-> 
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national and international standards, and is the official WTO/TBT enquiry point for South Africa. The 

Centre also offers an individual updating service called INFOPLUS, which ensures that subscribers 

automatically receive notification regarding amendments to, and revisions of, international 

standards. 

Tel: +27 (0) 12 428 6666 Fax: +27 (0) 12 428 6928 E-mail: info@sabs.co.za 

Copyright 

The copyright in a South African National Standard or any other publication published by the SABS 
Standards Division vests in the SABS. Unless exemption has been granted, no extract may be 
reproduced, stored in a retrieval system or transmitted in any form or by any means without prior 
written permission from the SABS Standards Division. This does not preclude the free use, in the 
course of implementing the standard, of necessary details such as symbols, and size, type or grade 
designations. If these details are to be used for any purpose other than implementation, prior written 
permission must be obtained. 

Details and advice can be obtained from the Senior Manager. 

Tel: +27 (0) 12 428 6666 Fax: +27 (0) 12 428 6928 E-mail: info(S)sabs.co.za 



